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Section 1 


HEAD 

CHAPTER r 
Head Injuries 

It is a truism to'^ay that, wth the advent of the modern motor car, 
head injuries are becoming of increasing frequency, severity and 
importance. The'^high speeds attained by cars and motor cycles are 
presenting us with types of injuries previously only seen in military 
practice (fig, 847). It is becoming increasingly important for the surgeon 
to take a comprehensive view of each case under his care, owing to the 
multiple nature of the findings he may expect. The tendency to label 
cases as “ concussion,” “ cerebral irritation,” “ fractured base,” and 
then treat as per label, is now more than ever to be deprecated. Symp- 
toms of head injuries are often latent, and lesions are frequently of a 
progressive nature. It is, therefore, essential for the surgeon to bear 
in mind the possibilities ” or “ potentialities ” in every case. Careful 
and accurate observation and frequent re-examination of these cases 
will often give most gratifying results, and will certainly save many lives 
and prevent much chronic illness. We wish again to emphasise the 
need for a comprehensive view, a non-parochial outlook, as, necessarily 
in description, headings and labels have to be used which seldom are 
as clear-cut in the patient. Without further preamble, therefore, we 
propose to proceed to : 


THE GENERAL ROUTINE EXAMINATION OF A CASE OF 
HEAD INJURY 

It may be objected that many of these points are elementarj”, and 
the examination worthy of a casualty house-surgeon. We can only 
state that it is the occasional lack of some simple obvious point in 
history or examination that has cost the patient his life or health. 
AVe may further remind critics that legal proceedings very frequently 
1747 
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(ollow tUefC casws. with the medical attcmliutt called to give evidence. 
Xotes made at the time of the examination arc acceptable as evidence 
in tlie witneKS box, ami arc invaluable to the busy surneon calletl to 
give evidence, perhaps ciphteen month*: later. The fall examination, 
as detailed, should apply to all but the most trivial cases : 

(I) Ilistor>f. 

The time and nature of the accident is noted. 

The question of lo«s of consciousness at the time of the accident, 
and the p.atient’s subsequent conscious state investigated. (Behaviour 
in ambulance, etc.) 

It is important to attempt to ascertain the approximate period of 
unconsciousness. 

The question raised of the possibility of a lucid intcr.’nl. 

The occurrence noted of licatlache, vomiting, or fits. 

Any special obscri'ations of the spectators. 

(H possible, the previous health of the patient noted.) 
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(2) Examination with regard to Head Injuries. 

The depth of unconsciousness (if present), or mental state and 
orientation (if conscious), is ascertained as carefully as possible and 
noted for future comparison. 

The head is inspected and palpated for wounds and bruises 
respectively. 

A neurological examination is made, more particularly to include : 
the cranial nerves, the tone of the limbs, the tendon reflexes, the plantar 
reflexes, and the state and reaction of the pupils. If conscious, the 
movements of the limbs and sensation may be tested. 

An X-ray photograph is taken as soon as it is convenient. 

In selected cases, lumbar puncture is performed and the fluid 
examined for blood. 

(3) General Examination. 

It is important to examine carefully for signs of injury elsewhere. 
The patient may be unconscious or too collapsed to indicate their 
likelihood. We have known of cases where fractures of other bones 
have been completely missed until some weeks later, and of cases where 
an injury to some viscus has been overlooked, ^vith a fatal outcome. 
Special tests for such injuries are carried out as required. 

In conclusion, wc again emphasise the need for repeated examina- 
tion, as changes in the clinical state may be rapid, profound, and 
diagnostic. In every case where the patient has been unconscious, the 
pulse should be recorded half-hourly for twenty -four hours, and longer 
if necessary. The nurse should be instructed to inform the surgeon 
if the pulse-rate becomes slow, vomiting is repeated frequently, the 
restless patient becomes comatose, or if any other striking change, not 
anticipated, occurs. 

We now turn to a description of the “ possibilities ” in any case of 
bead injury, and their treatment. It is obvious that we can only 
outline some of these possibilities and adhere to clear-cut clinical 
entities. 

A blow on the head may expend its energy in damaging the integu- 
ments, the skull, or the brain, or all three or any combination of the 
three. The injury may be limited to the time of the accident or forces 
may be set in motion which are liable to produce further damage — 
infection, or hsemorrhage. 

It is important to realise that a blow on the head may cause pro- 
found cerebral disturbance with little or no signs of external injury, 
while the converse is equally possible and only slightly less probable. 
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The force of the blow may, therefore, be expended in damage to the 
scalp and skull, or it may be transmitted to the brain. The usual 
finding, however, is that all three liave been damaged in cases of direct 
injury. 


CLDHCAL FEATURES A\T) TREATJIBXT OF SOME FORMS OP 
INJURY TO THE INTEGUMENT 

Scalp R oimds. These are noted for their excellent power of healing. 
It should be emphasised that only the smallest wounds are suitable 
for suturing in the casualty department- The larger ones should be 
dealt with in a full operating theatre, as exploration of the skull may 
prove necessary. The whole head should be shaved in any case of 
doubt, as it is surprising how frequently other wounds or signs of 
injury are found. The edges of all wounds arc excised and the wounds 
washed out and explored. Again, it is surprising how often pieces of 
brick, road surface, hair-clips, tar, or other debris have been carried 
fax into the scalp in the " dangerous layer,” and would have been left 
in at a preliminary casualty suturing. A search is made for any 
fracture of the skull, and, if present, it is dealt wtb as described on 
page 1751 . The wound is finally washed out and sutured, with drainage. 
Anti-tetanus serum is administered as a routine measure. 

Avulsion of the scalp is treated by cleansing, trimming, and replace- 
ment, mth suture of the a\'ulsed portion. A good result may be antici- 
pated in most cases. 

Loss of Scalp Substance. Small losses of scalp substance may be 
treated by Cushing’s method. The edges of deficiency are enlarged 
tripod fashion, and the wound sewn up in the form of a Y. Larger 
losses of scalp substance should be treated early by plastic measures. 
^Vhile Thiersch grafts take extremely well on the scalp, the result- 
ing skin is very thin and not suitable. A pedicle graft is more 
satisfactory. 

Hcematoma of the Scalp. This may be subcutaneous, subaponeur- 
otic, or sub-pericranial. 

Subcutaneous Hcematoma. The chief interest of this condition lies 
in its difierentiation from a depressed fracture of the vault. The 
haematomata are circular with a fira rim and soft centre. The following 
tests serve to distinguish them from a depressed fracture : 
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(а) The hard rim can be indented on steady pressure. 

(б) The •\vholc hrematoma can be moved very slightly on the skull. 

(c) In adults, fractures which arc depressed are almost invariably 

compound. 

An X-ray photograph vnW clinch the matter. These hoematomata are 
best left alone. Suppuration practically never occurs. 

Subaponeurotic Haimatoma. This forms a characteristic swelling 
bulging round the lower scalp margins. It may communicate through 
a fracture vdth an extra-, or sub-dural hemorrhage, forming a safety- 
valve leak. This is more usual in children. 

Subpencranial (cephal) Ilccmatoma. This is a hematoma limited 
to the area of a skull bone. It is only common in the new-born and 
young children. No special treatment is required. 

TOACTURES OF THE SKULL 

Clinical features and treatment. A fracture of the skull is of itself 
only of importance in so far as : 

(1) It is compound and, therefore, a potential source of infection 
for the brain and meninges, 

(2) It is depressed and, therefore, a direct source of injury to the 
brain. 

(3) It is complicated by injur}' to nen'cs or blood-vessels, the latter 
causing further injuryTo the brain. 

(4) There is extensive loss of bony substance. 

(5) In doubtful cases of intra-cranial hiemorrhage, the side of the 
fracture may be the side of the lesion. 

Apart from these points, fractures of the skull are unimportant in 
themselves — is the associated cerebral injury that is important. In 
their uncomplicated state there is no treatment for them. They unite 
readily (unless there has been loss of substance), and we can do nothing 
to accelerate recovery. The classifications into stellate, fissured, linear 
varieties, etc., are not of value from the treatment aspect (fig. 848). 

Two types of fracture, however, call for urgent treatment, namely : 
the compound fracture, and the depressed fracture. In adults, 
fractures of the vault are frequently compound, or at any rate associated 
with scalp lacerations, even if there is no direct " skin to fracture ” 
communication. 
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Treatment of Comjpoumi and Depressed Fractures. The treatment 
is operative. In ^^ew of the recent nature of the injur}* the choice of 
ansesthetic may he delicate. Ether is not suitable, as the rise of blood- 
pressure it causes mav start a luemorrhage in the cranial cavity. 



fr] RirK^iA* ssowDc r»esxo Lcfue Fticme -res VitxT. 
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Chloroform is too depressant to the \ital centres, and is dangerous. 
Gas and oxygen is the best genera! anjesthetic, but the patient must 
never be alloure<I to become evanosed : it mav be supplemented by 
local injections of freshly sterilised i per cent novocaine with adrenalin. 
If the patient is unconscious a local aniesthetic is sufficient. 
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The whole heetl is shaved, cleansed, and purified. Any scalp ■wounds 
are ne.xt dealt with and excised (see page 1750). A thorough excision of 
the wound leading to the fracture is then made, and the integuments 
are irrigated and cleansed. 

The next step is inspection of the fractured area. A good view is 
essential — the surgeon should incise the scalp further if necessary. 

If the fracture is of the linear 
variety, and the wound clean, we 
advise that it should be treated 
by suture, with drainage. Some 
surgeons, however, advocate tre- 
phining in these cases, because 
at the time of the actual fracture 
some foreign substance may have 
been carried in, or because tlie 
inner table may be more severely 
damaged than appears from the 
outside, ^^^lile not denying the.se 
possibilities we advise more con- 
servative meosure.s (in the absence 
of symptoms),^ as it is manifestly 
impossible to excise whole lengths 
of fissured fractures on the chance 
that there may be some foreign 
inclusion. 

If the fracture is depressed it 
must be elevated (fig. 849). Any 
small fragments are removed, 
while to elevate the larger frag- 
ments the skull is trephined 
through healthy bone, and 849.— usAwnfo showtso fracttss wnn some 

through such a lever hole the tbe abu to as trcphixed. fbom thebe the whole 
depressed area elevated. In actual 
practice elevation in adults in 

compound depressed fractures is seldom necessary — it is better to remove 
the fragment unless it is very large. If the dura has not been torn by 
the injury, great care should be taken to keep it closed, thus avoiding 
the risk of lepto-meningitis. If, however, there are s 5 miptoms of sub- 
dural hsemorrhage, the dura should be laid open freely, and the brain 
inspected. If the dura is lacerated, it should be trimmed, opened 
' Or X‘iay evidence of damage to the inner table, 
von. II.*— n* 
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freely, loose brain substance removed, a search made for spicules of 
bone, irrigation carried out, and the wound closed ^^th drainage. It 
is frequently convenient to drain through a separate stab incbion and 
to close the main incision corapletely. 

In children, fractures of the vault are more frequently simple and 
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their treatment is that of the underlying cerebral injurv, whether con- 
cussion or contusion. If there are signs of local irritation, then it may 
be justifiable to trephine the region of the fracture. If they are 
depressed they should be elevated (fig. 850). 


FRACTURES OF THE BASE OF THE SKULL 
Fractures of the base of the skull have usually been described as 
though they formed a different surgical entity from fractures of the 



HEAD 


1755 


rest of the cranium. This is untnic, and confuses any attempt to 
grasp the significance of an injury to the head as a whole. Fractures 
involving the base of the skull may, and frequently do, extend up the 
side of the cranium and communiciitc with the vault. 

While, therefore, it is convenient to describe the clinical features of 
these fractures separately, it should be borne in mind that they do 
not differ iji principle from fractures elsewhere. The base of the skuill 
may be fractured indirectly by falling on the heels from a height, or 
by a blow on the jaw. A direct fracture may be caused by penetrating 
wounds of tlie orbit (umbrella ferrule in the eye), but, of course, by far 
the commonest method is a blow on the head, the force expending 
itself on the more rigid base of the skull. Tliesc fractures are usually 
irregular and run obliquely across the skull, involving one anterior 
cranial fossa, the opposite middle cranial fossa, and perhaps the 
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The surgeon, in treating a fracture of the base of the skull, is really 
concerned with the actual degree of cerebral injury, or with the com- 
plications of the fracture, such as cercbro-spinal fluid escape, etc. 
These fractures unite well and need no treatment beyond the rest 
necessary for the associated cerebral disturbance. The possible 
sequelfc of the fracture arc dealt W'ith later. (Sec Pneumatocele, 
Cerebro-spinal llhinorrhoea, etc.) 


CLINICAL FEATURES AND TREATMENT OF INJURIES TO THE BRAIN 

We have previously alluded to the unsatisfactory state of our 
knowledge of the pathology of cerebral damage, and we propose to 
confine ourselves to the clinical and therapeutic side. The issue is 
confused rather than clarified by a number of terms* (of established 
usage), given to the various states which may follow a cerebral injury. 
Some of these terms are descriptive, some pseudo-pathological, and 
all tend to be used vaguely and loosely. They are, however, estab- 
lished terms and will be used in description. It is important, therefore, 
to form a clear opinion as to the implication of each term. 

Concussion. Tlic simplest and commonest state which follows 
injury to the brain is that which is kTiown as concussion of the brain. 
The best definition is that of Trotter : “ Concussion is a condition of 
widespread paralysis of the functions of the brain, which comes on as 
the immediate consequence of a blow on the head, lias a strong tendency 
to spontaneous recovery, and is not necessarily associated udth any 
gross organic change in the brain substance.” The points requiring 
emphasis are as follows : 

(1) The immediate onsd of sym])toms. It must be clearly under- 
stood that states of unconsciousness following a head injury after an 
interval has elapsed, wliatever else they may be due to, are not due to 
concussion. 

(2) The tendency to rapid and complete recovery. This happens in 
an ove^^vhelming number of cases, so much so that it is highly prob- 
able that when it does not occur, there is some factor at work which 
we are not as yet able to demonstrate. Thus a patient who remains 
unconscious for hours or perhaps one or two days after a head injury, 
is not suffering from a condition of concussion, but from some other 

^ Cerebral concussion, cerebral contusion, cerebral irritation, cerebral compression, 
cerebral epdema, etc. 
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condition, which may xeqnirc a diffeteut outlook on the part of the 
surgical attendant. The golden rule, in a case which does not conform 
to the definition given, is to suspect some other pathology and be 
prepaml to treat accordingly. 

The TTcatment of Concussion. This is purely empirical. We are 
treating a condition of which we have no exact pathological knowledge. 
The classical three weeks in bed is an excellent dictum which we com- 
pletely endorse, but it needs to be understood that this is advised 
because we do not know wliat is happening. We know that after the 
simple state of concussion many unpleasant sequela? may occur — 
persistent headache, impairment of attention, failure of memory, 
change of beha\*iour, giddiness, etc. We have found, by trial and 
error, that these sequelae more commonly occur when the patient does 
not get a period of rest following the injurj’. This is one very adequate 
reason for insisting upon rest in bed. From this aspect wc may further 
add that the more intellectual patient with a responsible position is 
more liable to develop these sequela? and requires a longer period of 
rest. Another important reason for this long period of rest is the fact 
that wc can never be certain that the condition is uncomplicated by 
local bruising of some area of the brain wliich may soften and be 
followed by hamorrhage. Hence, violent exercise should be forbidden 
for some period after any severe head injury. The general features 
of the treatment, rest, quiet, attention to bowels,* etc., are too well 
knov.7i to require mention. We wish, however, to stress the inadvisa- 
bility of giving morphia to these cases. Drugs of the hypnotic class 
are particularly useless in allaying the symptoms of these cases, and 
morphia is dangerous, Wc are aware that house surgeons may feel 
that a restleftft, noisy patient is a nnmnee to others in the ward, while 
the relatives will demand it for the private case, but the practitioner 
will have to be tactful. The best sedative is a good dose of mag. sulp., 
while ice may help the lieadache. When the patient is allowed up, 
any return of symptoms, such as headache, etc., calls for a return 
to bed. Headache persisting after rest, or during such rest, calls for 
a simple decompression operation. Such an operation should not be 
too long delayed, i.e. until the patient has become “ chronic.” 


CKIlRimAL IRRITATION 

•gfon is familiar with the clinical aspect of this condition. 
' u. in a seini-consdous condition, curled up in bed. 
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resentful of all stimuli, such as noises, lights, examination ; incon- 
tinent of urine and fjcces, sometimes with retention of urine, and noisy 
and wakeful at night and sometimes drow'sy by day (fig. 852). There 
may bo periods of maniacal frenzy or periods of diminution of con- 
sciousness. The mode of onset may be characteristic — ^following con- 
cussion the patient regains consciousness, but then complains of head- 
ache, nausea, and vertigo, and lapses into the irritable state. It is 
important to try to ascertain the actual level of conscious state. These 
patients arc usually conscious, but confused — an important point in 
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differentiating from an intra-cranial haemorrhage. It is, how’ever, 
necessary to watch carefully for signs of intra-cranial hremorrhage 
complicating this state. 

The usual course in the uncomplicated condition is to^vards recovery, 
a recovery which, however, may be very liable to be attended by the 
residual symptoms mentioned under “Concussion." Complications 
such as hemorrhage, urinary infection, or pneumonia will, of course, 
dominate the picture and make the prognosis very grave. 

Treatment. In the management of these cases, the guiding principle 
is the prevention of complications. The condition is kno^vn to tend 
towards recovery, and the surgeon’s aim is gently to assist that 
tendency. A great deal has been written about methods of low'ering 
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intra-cranial tension, and a great amount of clinical investigation is 
being made of these methods ; investigations which are, unfortunately, 
often inadequately controlled. Our opinion is stated dogmatically, 
but we are aware that many surgeons arc of a different outlook. Until 
the pathogenesis of the condition is better understood, and the 
mechanism of intra-cranial variations in pressure worked out, advance 
in this subject is likely to be haphazard and empirical. In our opinion, 
the clinical state called “ cerebral irritation” {in itself a bad term) is 
due to a bruising of the whole surface of the brain, or a large portion 
thereof. This bruising leads to swelling of the brain, which is limited 
by its anatomical surroundings which are often bruised as well. Such 
a bruise has to run its normal course, and will do so unless modified 
by some continuously acting factor of which the most usual is con- 
tinuance of pressure or the occurrence of hsemorrhage. ^^^lile methods 
of lowering intra-cranial tension are undoubtedly effective for the 
time, they are of short duration, not without risk, and not always of 
permanent value. Their routine use is to be condemned, they should 
only be used when a definite indication arises. There is no well' 
de^ed middle course between rest in bed and allouing Nature to take 
her course, and the performance of a large decompression, thus alloudng 
the brain to swell 

The surgeon’s main aids arc : rest, careful nursing, attention 
to the avoidance of stimuli, feeding, oral toilet, etc., and saline 
purge.* Hypnotic drugs are of little value, and sometimes appear to 
make the patient worse — he becomes “ doped.” The drastic methods 
of lowering the intra-cranial pre.««ure of the cercbro-spinal fluid, such 
as intravenous hj'pertonic salines and lumbar puncture, arc sometimes 
difficult to perform on the irritable patient without an anrcsthetic, 
whicb IS undesirable. They are ol value in attempting to secure a 
night’s rest for the patient or to relieve an excess of headache. 

Decompression. A case that fails to respond'to-^hese -measures, or 
one that, having responded, relapses, calls for further treatment. The 
surgeon should first he careful to exclude the occurrence of a hfemo- 
rrhage. Prorided the case is uncomplicated, we advise a simple sub- 
temporal decompression (see page 1764). The benefit of such an opera- 
tion is surprising to those unfamiliar with these cases. The operation 
should not be unduly postponed, as these patients steadily deteriorate 
under the prolonged delirium, and are liable to succumb from pneu- 
monia or urinary infection. 

' JIagnesinin gulphafe may also be given rectally. 
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Inlra-Cranial Ilwmorrhoge and Cerdtral Compression. An injury 
may cause compression of the brain in its bony case in a number of 
ways. Part of the skull may be driven in, a foreign body may be 
implanted, or the brain may be compressed by exudates or bsemo- 
rrliages. Hrcmorrbage may, and frequently does, complicate any of the 
other methods. Wlien, however, a fracture co-exists, it is frequently 
possible for the hneinorrhago to escape into the sub-aponeurotic layer of 
the scalp and form a pulsating swelling. Hsemorrhage may arise from 
the vessels of the skull bones, the blood sinuses, the meningeal vessels, 
and finally from the v’cssels of the brain. Hajinorrhage may come 
on immediately with the injur}^ or later during the course of the first 
week, when it may he precipitated by a sudden rise of blood-pressure 
(due to vomiting, straining at stool, injudicious movements, or to 
excesses of delirium) ; finally, hajinorrbage may come on some con- 
siderable time after the injury, the usual limits for this type being 
three weeks to one month. This delayed heemorrhage or “ sp5t- 
apoplcxio ” is a rare but definite entity. It is due to hfcmorrhage from 
an area of cerebral softening. Intra-cranial liffimorrlmge may be 
classified as : 

(1) Extra-dural — meningeal beomorrbage. 

(2) Sub-dural — which may be sub-arachnoid as well in many cases : 
(a) diffuse ; (6) localised. 

(3) Intra-cerebral : 

(o) small ; (6) communicating with the ventricles of the brain. 

Any combination of these types of Jiaemorrhages may be found* 
■\Ve may dismiss 2 {a) and 3 (6) from consideration by saying that they 
are usually rapidly fatal and only of pathological interest. 

(1) Extra-dural Haemorrhage. This is the classical “middle 
meningeal hromorrhage.” In comparison with other forms of intra- 
cranial hajniorrhagc it is uncommon, but it forms a definite clinical 
entity. Por signs and symptoms the reader is referred to any standard 
surgical text-book, we vdll only emphasise the fact that the classical 
signs, dilated insensible pupils, slow stertorous breathing, slow pulse, 
and high arterial tension, are not so much signs of this condition as 
signs of impending death from medullary compression and indicative 
of dangerous delay in treatment. (In fractures of the sub-tentorial 
region with hemorrhage, these signs may appear first — this condition 
is very urgent.) The treatment is operative. 
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(2) LocaJiscd Suh-dural Hamorrhage. This is commoner than 
middle meningeal hjemorrhage, but forms a less well-defined clinical 
entity. If the arachnoid mater is also damaged, then blood will leah 
into the cerebro-spinal spaces and spread freely. The haemorrhage may 
be repeated. The signs and symptoms are similar to those of middle 
meningeal hfemorrhage, with this single important and distinctive 
exception — there is seldom a definite “ lucid inter\*al ” comparable 
with that characterising extra-dural ha?morrhage. The treatment is 
operative. Sub-dural hiemorrhage may be of a‘ chronic nature, 
the course of the disease lasting over weeks or even months. The 
original small hffimorrhage becomes encysted and then further hsemo- 
rrhages occur into the cyst wall. The clinical course of these cases is 
more comparable to that of a cerebral tumour than of a head injury, 
with the exception of the fact that remarkable periods of remission 
of symptoms may occur. Papillcedema may occur, but is less common 
than in cases of cerebral tumour. The treatment is operative with 
removal of the cyst. 

Intracerebral Hainorr'hagc. This form of hfcmorrhage, if not 
immediately fatal, is very likely to be followed by cyst formation. 
Very rarely, and only in children, these cysts may communicate with 
the lateral ventricle. These traumatic cysts give rise to symptoms 
exactly comparable to those of tbe sub-dural cysts just discussed, and 
their treatment is the same. 

In general, it should be noted tbat it is far more important to diag- 
nose the fact of the occurrence of an intra-cranial hjemorrhage than to 
diagnose its i\jipe, whether extra-dural, sub-dural, or intra-cerebral. 
Only second in importance to the fact of its presence is the diagnosis 
of its situation in regard to the surface of tbe brain. It must be realised 
that hsemorrhage in the cranial cavity, once started, is of a progressive 
nature, and calls urgently for immediate operative relief. 

The chief difficulty in diagnosis is the fact that the early symptoms 
are irritative, and the condition is difficult to distinguish from the 
state termed *’ cerebral irritation.” The classical diseases listed for 
flifierential diagnosis, alcohol and opium poisoning, ursemia, diabetic 
and hypoglycfemic coma, etc., arc not difficult to distinguish provided 
their possibility is borne in mind, and patients are examined for signs 
and symptoms of such conditions. 

We may list factors in the diagnosis under two main headings as 
follows : 
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(1) Factors which imlicale or suggest the 2 >rcsencc of an intra-cranial 
hccmorrhagc. 

(а) The recurrence or occurrence of symptoms after recovery 
from concussion. 

(б) Tlie onset of paralyses whicli were not observed to be 
present immediately after the accident. 

(c) The occurrence of convulsions. 

(d) The progressive nature of the sy^raptoms, especially a change 
from a state of excitability to unconsciousness. (The 
attendants should be warned to watch for this, and not to 
conclude too readily that the patient has fallen asleep.) 

(c) Blood in the cercbro-spinal fluid. 

{/) Pupillary changes. 

(^) Persistent vomiting. 

(/i) Slowing of the pulse, rise of blood-pressure, and deep slow 
respirations. (This indicates bulbus irritation, and should 
not be u’aited for in diagnosis.) 

(2) Factors which suggest (he site of the tesion. 

(а) The mode of onset of the paralysis. First, rigidity of the 
limbs on the opposite side to the lesion ; then, flaccidity. 

(б) The temperature is usually higher in the paralysed limb. 

(c) Babinski’s sign and loss of the abdominal reflexes. 

(d) The pupillary changes. From a contracted state uith 
sluggish light reaction on the side of the lesion, changing to 
dilated and fixed condition. 

Mr. Wilfred Trotter very ingeniously suggests that in a deeply 
unconscious patient, where there is difficulty in deciding the side of 
the hEemorrhage, an intravenous hypertonic saline may, temporarily, 
sufficiently relieve the intra-cranial pressure as to present a definite 
clinical picture. This is admirable, but we must insert a warning 
against attempting to obtain the same result by lumbar puncture, 
when sudden death might occur by wedging the medulla in the 
foramen magnum. There are various other factors which may 
suggest the side of an intra-cranial hjemorrhage, but they may be 
deceitful, as the hgemorrhage may occur on the opposite side of 
the brain from contre-coup. They are : 

(o) The presence of fractures of the skull, as indicated by an 
X-ray, or of bruising of the scalp. 
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(6) The side of tlie injury and its nature and direction. Non- 
penetrating bullets cause gross local injury ; large blunt weapons, 
sand-bagging, and falls on the head are more liable to promote diffuse 
injuries, etc. 


THE TECHNIQUE OF THE OPERATION OF CEREKP.AL DECOMPRESSION 

To recapitulate, the indications for this operation in the treatment 
of head injuries are : 

(1) For cases of concussion \vith symptoms of delayed recovery. 

(2) For relief of cerebral irritation, which is not resolving after a 
period of rest in bed. 

(3) For intra-cranial hsciuorrliagc. 

Method. The position of choice for a simple decompression opera- 
tion is the s»6-t€»iporal region. Other areas may, however, be selected 
if the clinical condition is complicated by fractures, or if there are 
localising signs elsewhere. Local damage to the skin in the sub- 
temporal region may modify the usual incision or may preclude opera- 
tion. Should the evidence point to the compression being primarily 
in the posterior cranial fossa (rare in the surgerj’ of head injuries, 
though more common in tumours), then the decompression must be 
made in the posterior cranial region. 

AiKTSthetic. Most English surgeons prefer to use some form of 
general anesthetic and to supplement it locally. Patients in this country 
do not tolerate well the noise of opening the skull and general “ theatre 
tension ” under local anesthetic. The best general anaesthetic is con- 
tinuous gas and oxygen, if a skilled administrator is available. Cyan- 
osis must be prevented. \Mien adinimstered through an intra-tracheal 
tube it gives the surgeon free access to the operation field. It is 
important to supplement any general ansesthetic by local infiltra- 
tion ndth generous amounts of freshly sterilised novocaine, ^ per cent, 
with adrenalin. This injection is -valuable, not only on account of its 
anresthetic nature, but also because of the cedema it produces in the 
scalp tissues. IVhen the scalp is incised it is easy, in the oedematous 
layers, to secure the vessels with ordinary hsemostats. Hemorrhage 
is negligible even in lai^e flap incisions, if such a procedure is 
carried out. 
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Incision. Eor a simple decompression the best incision is un- 
doubtedly a 3-4 inch vertical incision, made midway between the 
external angular process of the frontal bone and the front of the 
pinna. It extends dorni as far as I inch above the mid-point of 
the zygomatic arch. This incision is better than the old horseshoe 
flap for the following reasons : 

(o) It is time-saving. 

(6) It gives a sound muscle and scalp scar over the cranial defect 
which is left. 

(c) Should occasion arise, it can readily be extended, cur\’ing 
backwards or forwards as necessary. 

The tempondis muscle is split in the line of the incision, the peri- 
osteum reflected and the bone exposed. For opening the skull we 
prefer a hand-driven burr to a trephine (fig. 853). With a gimlet or small 



punch, a small hole is made to lodge the centre of the burr, and the 
skull is drilled. As soon as the first burr is felt to he “ almost through,” 
the enlarging burr is engaged, which opens out the conical hole made 
by the first burr. With a Horsley’s elevator the rest of the inner table 
is lifted out. During the period of drilling, an assistant keeps the field 
irrigated with normal saline. The opening in the skull is next enlarged 
•with bone nibbling forceps. It is enlarged as desired, but mainly in a 
downward direction. The dura mater is inspected and its tension and 
the presence or absence of pulsation noted. Subsequent steps will 
depend upon the condition which led to the operation, or upon the 
findings at this stage. 

If a simple decompression operation is being performed, it is only 
necessary to round oS the edges of the bony defect and then close up 
the wound. The spbt temporalis muscle is brought together vdth 
sutures, and the scalp is closed with drainage. If there is any ques- 
tion of possible subdural haemorrhage, or if the dura bulges into the 
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opening in the skull, it is better to open tlic dura. If the intra- 
cranial pressure is verj’ considerable two things should be done : 

{a) A large slcull opening made. This prevents herniation of the 
brain through a small hole, which might lead to its disin- 
tegration. 

(6) The lateral ventricle tapped udth a lumbar puncture needle 
— passed into the descending horn of the ventricle. This 
rapidly lowers the intra-craiiial tension and permits safe and 
easy opening of the dura mater. 

The dura mater is opened through an avascular area wth a CTUciate 
incision. If there are large meningeal vessels running over the dura, 
they should be underrun with a fine needle, or coagulated uith the 
diathermy before opening the dura. 'If a sub-<lural haemorrhage is 
found, it is dealt ^vith sccumlutn ariem by irrigation of the clot, and 
suction. In closing the dura it is only necessary to replace the flaps. 
Sutures in the dura arc quite unnecessary. 

THE OPERATIOK FOR F.XTRA-3)UR.AL U/EMORRHAGE 

The same technique is used until the skull is opened. The blood 
clot which has caused the compression will at once be evident. The 
skull opening is enlarged donuwards as before. The clot is removed 
by irrigation and suction, and if necessar}* a scoop. In a large per- 
centage of cases this is all that is necessarj'. The brain should expand 
and pulsate, and there should be a definite improvement in the pulse 
and respirations. The area is next inspected to discover whether there 
are any signs of further bleeding. If there is still some bleeding the 
middle meningeal vessels, or their anterior branches (the common 
source), are sought for. They are usually' adherent to the surface of the 
dura mater. "VMien the bleeding vessel is found it may be dealt %vith 
by underrunning or by diathermy. If the vessel is r unni ng in a 
groove or canal in the bone, it may be plugged witb a sharpened piece 
of matchwood. If the brain has expanded and pulsates normally, the 
dura is not opened. It should not be forgotten, however, that haemo- 
rrhage may be both, extra-dural and sub-dural, and if the dura mater 
bulges unduly, or there is discoloration under it, it should be opened 
as described previously. 

It should not be necessary to emphasise that, if the diagnosis is 
definite but no hsemorrhage is found, the skull should be opened on 
the other side. The possibility of a bilateral hemorrhage must also 
be kept in mind. 



CHAPTER II 


Intra-Cranial Tumours 

THEIR DIAGNOSIS, CLINICAL FEATURES, AND INDICATIONS 
FOR TREATMENT 

During the last twenty years considerable attention has been directed 
to the peculiar problems presented by tumours inside the cranial 
cavity. The classical methods of examination of a patient, namely, 
inspection, palpation, percussion and auscultation, cannot be applied 
in these cases, and a special technique has been evolved to enable the 
surgeon to surmount the barrier presented by the rigid bony casing 
of the skull. This technique involves the application of the principles 
of neurology, e.xamination of the visual fields and retime, estimation 
of the endocrine system, skiagraphy, and even diagnostic procedures 
involving surgical operations, such as ventriculography and encephalo* 
graphy, the final resort being on exploratory craniotomy, this last 
being analogous to, but in its extent not comparable with, a laparotomy 
for intra-abdominal lesrons. 

It has been found that when these methods have been applied by 
experienced neuro-surgeons, intra-cranlal tumours can be diagnosed 
with a reasonable degree of accuracy. Previously, the term “ cerebral 
tumour ” was used almost synonymously for the more modern term 
of “ intra-cranial tumour,” but it is important to realise that tumours 
arising within the cranial cavity may find their pathological basis in 
any of the histological structures found mthin the skull, since, for 
example, they may arise from blood-vessels, nerve-sheaths, endothelial 
coverings of the brain, the skull wall, or from the nerve elements and 
supporting tissues of the brain itself. Cysts in the cranial cavity may 
behave as tumours, and may be traumatic, inflammatory, or parasitic 
in origin. 

Again, it was previously considered that, if syphilis and tuberculosis 
could be excluded, these tumours were all “ gliomata.” To-day the 
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neuro-surgeon }ias not only to diagnose the presence of an intra-cranial 
tumour, but also its situation and as far as possible its nature, though 
at the present time the latter rather consists in an estimation of 
probabilities. 

The three classical cardinal signs of a “ cerebral tumour/’ namely, 
headache, vomiting, and optic neuritis, are realised to be no longer signs 
of a cerebral tumour, but of a generalised rise of intra-cranial tension, 
and the aim of the surgeon should be to diagnose a cerebral tumour 
before such an event has occurred. 

The only true sign of an intra-cranial neoplasm is a steady pro- 
gressive loss of function of some part of tlie brain or cranial nerves. 
This may be associated with fiialfimctiou evidenced by fits of various 
forms. Frequently, liowcver, it is dtfilcult, if not impossible, on s\ich a 
finding alone, to establish or even susjjcct the presence of a tumour, 
and cases wait until signs of c-xtension of the tumour make the diagnosis 
unmistakable. 

It is important to realise that intra-cranial neoplasms represent 
1'8 per cent of all neoplasms, and further that a large proportion of 
these neoplasms arc originally Innocent in nature and susceptible to 
treatment. 

This chapter is less concerned with operative details than with an 
evaluation of the indications for surgical and otlier methods of treat- 
ment. It is perhaps an aphorism to say that the diagnosis of intra- 
cramal tumours is only made by the constant realisation of their 
possibility and a knowledge of the t;y'pical syndromes of the 
commoner varieties of cerebral neoplasm. These nail be dealt with 
later. 

It is further important to be able to recognise the pathology of 
these lesions at operation, as the line ol treatment to be carried out 
varies considerably, 

Intra-cranial neoplasms may cause symptoms by their local destruct- 
ion, or by blockage of the circulation of the cerebro-spinal fluid, and 
in this way produce remote effects, or finally by causing a generah’sed 
rise of intra-cranial tension. 

It should be realised that, on the whole, intra-cranial tumours 
occur in childhood and the first half of adult life, and are uncommon in 
old age. In childhood and young adult life the occurrence of any 
progressive derangement of function of the central nervous system 
should lead to the suspicion of an intra-cranial tumour. 
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A CONSIDEUATION OF THE COMMONEU SVJirrOMS AND SIGNS 
OF INTRA-CIIAMAL TUMOURS 

Headache. Tiie mcclianism of production of headaches is still 
under discussion. It has been proved at operation that the meninges 
about the base of tlie sladi arc sensitive to distortion, and the headache 
of tumours in this region may tliiis be explained. Furfclier, tumours 
growing at a distance may cause a dislocation of the base of the brain 
and thus give rise to headache. Alteration in tension in the cerebro- 
spinal fluid system is known to cause headaches, and this may occur 
at any early stage with certain tumours. Headaches should not 
lightly be classified as migrainous unlc.ss there is definite supporting 
evidence in the way of family history, teichopsia and fortification 
spectra, a hcmicrania, or the complete definite series of stages of the 
tnie migrainous attack. If the headache is bilateral, intermittent, and 
accompanied by any pahics,nfi iutra-cranial tumour isat oncesuspected. 
These lieadnclias are often 
aggravated by any straining 
effort. All cases of migraine 
arc often worthy of regular 
rc-examination, to ensure that 
there is no increase in intra- 
cranial pressure. The headache 
of intra-cranial tumours is not 
usually of much value in the 
diagnosis of the situation of 
the tumour. Bitcmjjond liead- 
aches of a dull aching character 
which may be relieved by 
pressure on tlic skull arc 
suggestive of tumours in the 
region of tlie pituitary fossa. 

The headache which is often 
an early sign of a tumour has 
to be diagnosed from the liead- 
ache of raised intra-cranial 
pressure when there is some 
general diminution of all the 
mental faculties. Examination 
of the optic fundi should 
always be performed in any 
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patient who complains of repeated headaches. The presence of 
papilioedema is a sure indication of raised intra-cranial pressure, and 
an examination of the fundi is more readily performed and is safer 
than lumbar puncture. If recurrent headaches are complained of and 
no other symptoms and no physical signs are found on clinical 
examination, an X-ray of the skull and an estimation of the visual 
fields is alwaj's worth while. 

Visual Disorders. Disorders of vision and the visual apparatus 
such as loss of visual acuity and diminution of the visual fields, diplopia 
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and squint, are important indicators of intra-cranial damage. The 
extent of the optic nerve 6bres and relays in the cranium render them 
liable to involvement in many cases, while, as previously mentioned, 
the nerve head gives an indication of intra-cranial tension (see fig. 854). 
T\unouTs in the region of the optic chiasma (pitiiitary lesions, supra- 
seUar tmno^irs), (figs. 855 aud 856), and txuuours in the region of the 
occipital cortex will he associated with visual defects at an earlv sta^e, 
and indeed this may be their primary symptom. Frequentiv visual 
defects may be very difficult to assess as the patients may be unco- 
operative. If papilioedema is present in these more diffic\dt cases, it 
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may be worth while attemjitinp to secure temporary co-operation for 
estimation of the fields by an intnvvcnoiis injection of 50-100 cc. of 
60 per cent glucose saline, which null lower the intra-cranial pressure 
temporarily. Tlio presence of papilloKlcma in one disc, and primary 
optic atrophy in the otlicr, will point to n tumour in direct contact with 
the optic nerve on tJie side of tlie primary optic atrophy. 



i’ll;. 855. —S«uoBAM or S*CLT.op Ac«o«ec*uc TiTieTr 8iiowi>o Posmos or 
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liecurrent FomiVin^. This symptom in childhood tends to replace • 
headache as a major symptom. The vomiting frequently occurs in the 
early morning. The characteristics of cerebral vomiting are the 
absence of preliminary nausea and the absence of abdominal pain, 
but these are inconstant and have been unnecessarily stressed. 
Vomiting, like headache in these cases, tends to he intermittent, 
and children with tumours will vomit and often call for food 
immediately afterwards, thus stressing the absence of abdominal 
lesions. 
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adult. This difference is due to the fact that the skull sutures are not 
finnlr united, and the head can therefore expand to accommodate the 
neoplasm. Separation of the sutures is diagnostic of hydrocephalus 
(whether due to tumour or other cause), and this separation is readily 
discoverable radiologically, and clinically (by the presence of the 
“ cracked pot ” sound on percussion of the skull). Headaches are less 
conunon as a symptom, while vomiting tends to be more common. 



«101U OT TKS RiCSI r*Q5Tkl, LO«C B CT ka MSC CtTO TH» LSR 
FcoTTki. Lobe. Tn Pettc^ vzu..xbcses SrzsTil. Cuabgej 
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Raised intra-cranial tension as shown by the occurrence of papillcedema 
is still common, in spite of the fact that the skull can yield. This is in 
part due to the fact that about CO per cent of intra-cranial tumours are 
sub-tentorial in children. In this situation obstruction to the circu- 
lation of the cerebro-spinal ffuid occurs early and hvdrocephalus is 
marked. Associated nith this type of tumour is neck stiffness, another 
common sign in children. Vomiting of a cerebral type combined with 
neck rigidity, when evidence of meningitis is absent in the cerebro- 
spinal fluid, constitutes a strong indication of a sub-tentorial 
tumour. 
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Local Examination of the Head is of importance in suspected cases. 
While negative findings will not rule out the possibility of a tumour, 
positive findings arc often of great value. The “ cracked pot ” note on 
percussion in childhood has already been alluded to. Other signs in the 
head are : 

Local tenderness of the skull bones or scalp ; this is usually over 
the distribution of the 5th cranial nerve and indicates meningeal 
involvement by the tumour or, of course, extension of the tumour into 
the skull itself. A bony boss may be present ov'er a meningioma. 
Cutaneous najvi, especially if multiple, may suggest the presence of an 
intra-cranial angioma, A bruit is not infrequently heard with these 
angiomata and rarely over other highly vascularised tumours (mening- 
iomata, gliomata, etc.). A bruit used to be said to indicate the presence 
of an intra-cranial aneurysm, blit the two are now knowm to be only 
rarely associated. 

In estimating the likelihood of any given patient having an 
intra-cranial tumour and especially with regard to the nature of such 
a tumour, too much attention cannot be paid to the history of the 
mode of onsotj.4 The fo^^va^d march of symptoms in spite of remissions, 
together ^N'ith'Jhc gradual entrance into the- picture of. new features, 
may often point irresistibly to the presence of a tumour. 

Confirmatory Tests of Established Value. The history, signs and 
symptoms, and clinical examination of a suspected patient not infre- 
quently produce equivocal findings, and the neuro-surgeon is then 
driven to accessory methods of investigation. Some of these methods 
will probably be used-in every case, owing to their ease of performance 
and absence of danger, while others will be reserved for the more 
diificult cases. 

Radiology. An X-ray is simple to take, causes no annoyance to the 
patient, and may supply valuable evidence. Stereoscopic views may 
be necessary. 

Excluding special radiological methods such as ventriculography and 
encephalography, the following positive findings may be obtained on 
radiological examination. These may be token in chronological order : 

Children. 

(1) General thinning*of the skull wall, presenting a beaten silver 
appearance due to increased intra-cranial tension. This may, 
of course, be due to other forms of illness, especially in infants. 

(2) Separation of the sutures. 
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Adults. 

(3) Local erosion ol hone, Common vritli meningioma class of 

(4) New formation of bone, j tumour. 

(5) Erosion of the internal auditory meatus and the adjacent 
petrous bone in acoustic nerve tumours. 

(6) Increased vasciilarisation. 

(7) Changes in the pituitar}- fossa or distortion of the clinoid 
process. 
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(8) Calcification. Seen with supra-sellar tumours (in cranio- 
pharyngiomata. in angiomata, in tumours of Gie choroid 
plexus, and occasionally in a normal choroid plexus) (fig. 
860). 

(9) Pineal shift. The pineal body is radio-opaque from calcifica- 
tion in about 60 per cent of adults over 30 yearn of age. Norm- 
ally it appears as a small shadow above and behind the sellar 
turcica, exactly in the mid-line (fig. 861). A tmnour growing in 
either side of the supra-tentorial region may displace the pineal 
gland to the opposite side. 

A consideration of these possibilities reveals the fact that frequently 
valuable aid can be obtained from a simple radiological examination. 
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This is even more iniportnnfc wlien it is remembered tlmt the tumours 
whiclj arc most ainojwblo to surgical treatment, viz. ; the moningiomata, 
pituitary tumours, supra-scUar craniopharyngiomata and neurinomata, 
ver}' frequently show some radiological peculiarity (fig. 862). 
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Ad tills. 

(3) Local erosion of bone, 1 Common meningioma cla5s of 

(4) Xew formation of bone. J tumour. 

(5) Erosion of the internal auditorv meatus and the adjacent 
petrous bone in acoustic nerve tumours. 

(6) Increased vascularisation. 

(7) Changes in the pituitair fossa or distortion of the elinoid 
proems. 
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(S) Calcification. Seen with supra-seUar tumours (in cranio- 
pharyngiomata. in angionaata. in tumours of fhe choroid 
plexus, and occasionallv in a normal choroid plexus) (fig. 
S60). 

(9) Pineal shift. The pineal body is radio-opaque from calcifica- 
tion in about 60 per cent of adults over 30 years of age. Norm- 
ally it appears as a small shadow above and behind the sellar 
turcica, exactly in the mid-line (fig. 861). A tumour growing in 
either side of the supra-tentorial region mav displace the pineal 
gland to the opposite side. 

A consideration of these po^ibilities reveals the fact that frequently 
valuable aid can be obtained &om a simple radiological examination. 
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This is even more im])ortant wlicn It is remembered that the tumours 
which ate most amenable to surgical treatment, viz. : the meningiomata, 
pituitarj* tumours, supra-scllar craniopharyngiomata and ncurinomata, 
ver)' frequently show some radiological peculiarity (fig. 802). 
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The Cerehrchspiual Fluid. AVith the exception of the finding of 
abnormal pressure-states, examination of the lumbar fluid is likely to 
be negative in cases of suspected intra-cranial tumours. AVIiere the 
pressure is known to be raised, great care must be taken to prevent 
sudden escape of the fluid. The pressure should always be taken before 
fluid is withdra^vn. The protein content of the fluid may occasionally 
be raised, but seldom above the level of 1 per cent. AMien the 
tumour is intra-vcntricular a great increase of protein may be 
observed. Pleocytosis is not usual unless the tumour is in contact 
with the meninges, when an increase in mononuclear cells may be 
found. 

Ventriculography and Ventricular Estimation. By replacing the 
fluid present in the ventricular system with air, the neuro-surgeon can 
contrive to obtain a skiagram showing the outlines of the ventricles. 
This method, termed ventriculography, is not without risk ; while in 
certain cases it may be misleading, in other cases it may be invaluable. 
The method is usually combined with tbe procedure of ventricular 
estimation where the amounts of fluid which can be obtained from 
either lateral ventricle is measured. Both ventricles should be punc- 
tured simultaneously (the technique is described on page 1802). The 
degree of resistance to the entering needle, the depth at which 
the ventricle is reached, and the amount and character of the fluid 
which can be withdrawn are all important points and may jield 
more positive help than the subsequent ventriculogram. Slight 
difierences in volume between tbe two lateral ventricles are not 
significant, but a difierence of 10 cc. is patbological. Collapse of one 
ventricle may be associated with dilatation of the other. Dilatation 
of both ventricles indicates internal hydrocephalus of the brain stem of 
sub-tentorial origin (figs. 863 and 864), A ventriculogram may reveal 
filling defects of the third or lateral ventricles and thus give con- 
firmatory eridence of a tumour. Ventriculography should only he 
performed when it is possible for the surgeon to proceed with a decom- 
pression, if need be, as acute symptoms may follow the examination. 
It is a procedure not u-ithout risk, and thus is only resen’ed for difficult 
cases. In some climes encephalography is used. Here air is intro- 
duced at lumbar puncture uith the patient in a sitting position 
and the air is allowed to displace the cerebro-spinal fluid. This 
method is not applicable where the intra-cranial tension is high, 
as it is liable to cause severe headaches and the results are 
uncertain. 
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General Eramiiialion of the Other Systems. This is, of course, always 
performed, and even if it does not tlirow light on the patient’s neuro- 
loinca! problem it may supply valuable data in assessing the risk or 
value of operative treatment. The function of the cardio-vascular 
svstem. cspeciallv the blood-pressure and condition of the smaller 
vesseb. is assessed. A careful search is made for any clinical features 
sugsestins a primary malignant lesion which might be producing 
secondary deposits in the skull. The question of venereal disease is 
mvestigated and the pcesibility of tuberculosis excluded. The possi- 
bihtv of a cerebral abscess is considered and the common aural con- 
ditions. middle car disease and bronchiectasis excluded. Any previous 
historv of head injury will require careful consideration, as the patient’s 
sisms mav be due to a chronic subdural hiematoma. The possibility 
of a parasitic cyst should be borne in mind. The syndromes of all the 
neurological conditions must be considered. 

The above paragraphs reveal both the complexity and the interest 
of the problem of diagnosb and demonstrate the need for mature 
consideration of every case. 

The diagnosb of the presence and situation of a tumour thus 
becomes a matter of consultation between the neuro-surgeon and the 
neurologist. As a final practical counsel, operation must be ad\’i5ed 
in the uncertain cases, when considerable doubt exists. Thb becomes 
imperative if papilloedema is present, in order to avert the risk of 
secondary optic atrophy and blindness. As a sequel to thb advice it 
follows that the surgeon must be a neuro-pathologist,so that on explora- 
tion he may be able to recognise the nature of any particular finding 
and adjust his treatment accordingly. The “ tumour ” for which the 
skull was explored may prove to be a tuberailoma or a gumma. It 
may be an^oToatons and too vasevdar to retDOve it mav be a meduUo- 
blastema too malignant to be worth removal, but worth subsequent 
irradiation. In each of these instances exploration b justi&ble, 
though attempts to remove the tumour would not be. In the first 
instance the tuberculoma may become encapsuled and the relief of 
intra-cranial pressure is beneficial to the patient. In the second, 
operation is necessary as it is notorious that anti-syphilitic remedies are 
ineffective in cerebral cases until decompre.«sion has been performed. 
They are subsequently often very effective. 

With malignant tumours deep X-ray therapy must never be 
attempted unless a previous decompression has* been performed. 
Reactionary cedema may follow X-ray treatment, and in the absence 
of a decompression opening a fatal rise of intra-cranial tension might 
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result. It ivill be seen, tliereforo, that as in skilled hands the mortality 
of a simple craniotomy is low, it is ■wiser to open the skull in doubtful 
cases and run the risk of an unnecessary operation rather than run the 
risk of allowing a patient to become blind from optic atrophy. 

As the general technique of operative procedures is described in 
Chapter III, it will be sufiicient here to give a brief acemmt of the 
commoner tumours, how they may be recognised at operation, and their 
suitability for treatment. 


THE COMMONER IKTRA-CRANIAL NEOPLASMS 

It is impossible to describe at length the symptom-complexes of 
the various sub-groups of tumours, and for the purpose of this chapter 
the commoner tumours only arc considered unless the type of tumour, 
though rare, is especially suited to treatment. 

Tumours of the Glioma class, that is, of cells of the supporting tissue 
of the brain, account for rather more than 40 per cent of all intra- 
cranial tumours. The gliomata have been divided into numerous 
sub-classes, especially by the American writers, chiefly according to the 
predominating cell tj^ie. It has to be remembered, however, that these 
are not pure cell tumours, many varieties of cells being found in each 
tumour. Three definite sub-classes, however, are commonly recognised, 
and each produces a definite sjmdromc. They will now be considered. 

(1) Glioblastomata. These tumours arc very common, and account 
for 10 per cent of all intra-cranial tumours. They are very rapid in 
gro^rth and are confined almost exclusively to the cerebral hemispheres, 
and to adults. They are not capsulated, and the average survival 
length is only twelve months. The tumours degenerate very readily 
and hasraorrhages are common (fig. 805). These tumours were origin- 
ally described as gliosarcomata. The first signs may be those of 
increased intra-cranial pressure in an adult in the forties. Some- 
times localising signs, such as hemiparesis, hemiplegia, or aphasia may 
precede the general intra-cranial signs. Signs may appear wth sudden- 
ness owing to haemorrhages occurring in the tumour. The progressive 
changes in cerebral function associated with most tumours are not a 
feature of these glioblastomata, rather a series of sudden cerebral 
attacks. The diagnosis from vascular lesions of the brain may be 
difficult. "NMien the diagnosis of tumour is made, the question of 
treatment arises. An exploratory craniotomy is always worth while 
in case the tumour is after all of a different pathology. At operation 
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the tumour is recognised by the absence of a capsule, the gross surround- 
ing oedema of the brain tissues, the presence of hcomorrhages, and the 
multi-coloured appearance resulting. The tumour is usually sub- 
cortical, and at first only smoothed out gyri and sulci may be observed. 
The surface of the tumour is very vascular. Once the fact of a glio- 
blastoma has been established, we do not advise any further operative 
treatment as the results are most disappointing. Either so much brain 
tissue will have to be removed that the patient will be deprived of 
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considerable cerebral function and left a living ^T^eck, or else the 
tumour will soon recur. The tiimours unfortimately do not react well 
to irradiation either, as hscmorrhages are common, but after decom- 
pression irradiation is always worth a trial. 

(2) Astroc^omata. In contra-distinction to the glioblastoma the 
astroc}'toma is the most indolent of the gliomata and in consequence 
carries the best prognosis. These tumours may occur anpvhere in the 
brain. MTien they occur in the cerebellum their symptoms appear in 
childhood, and the tumour is found in the cerebellar hemispheres and 
causes ataxic symptoms, in contra-distinction to the medulloblastoma, 
which affects the vermis. When the tumour occurs in the cerebral 
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hemispheres, symptoms do not appear until adult life. The tumours 
are avascular and tend to liquefy, causing large cysts, the tumour 
remaining as a nodvile in the centre of the cyst. Thus their consistency 
may be soft or firm. There is no true capsule. At operation the tumour 
is located by its grc}’ish avascular appearance. The cysts contain a 
yellow clear fluid which clots on exposure ; the cyst is smooth-walled 
and glistening, imliko the rugged cavity of a glioblastoma. The 
prognosis, if the tumour is accessible, is good. The tumour should be 
removed. If the tumour is cystic the solid nodule in its wall must be 
searched for and removed or else the tumour will soon reform. A 
course of irradiation after removal should be advised. 

(3) Medullohlastomafa. These tumours arc particularly tumours 
of childhood. Their common site is the vermis of the cerebellum. They 
account for about 40 per cent of cerebellar neoplasms — the rest being 
the astrocytomata described above and the rarer ependymal tumours. 
They affect children from the age of two years until late adolescence. 
Characteristic cerebellar signs such as ataxia, etc., do not commonly 
occur. The earliest signs arc two in number, which occur mth great 
regularity, namely, early-morning headache and vomiting. The child 
who complains of headache before breakfast and vomits should be 
very carefully watched for the possible commencement of the other 
phenomena of a medulloblastoma. These are listlessness, squinting, 
loss of acuity of \'ision, and finally disorders of motion. Neck rigidity 
may be present in certain cases. 

The tumour is verj' invasive and tends to spread in the arachnoid 
and pia mater. It may thus spread over the whole cerebrum and down 
the spinal cord, nodulse being found even on the cauda equina roots. 
So common is this spread that tlie tumour used to be kno^vn as 
“ sarcomatosis of the meninges.” 


DIAGNOSIS AND TREAT^iIENT 

The final diagnosis is made by craniotomy and exploration. An 
astrocytoma can simulate the medulloblastoma and is to be suspected 
if symptoms have existed for long or nystagmus is present. Ependy- 
monata can only be differentiated at operation. These tumours are 
also mid-line and tend to project between the cerebellar tonsils, but the 
ependymona is whiter, tougher, and less diffuse than the vascular red- 
grey solid medulloblastoma. Biop^ may be necessary. These tumours 
are not worth the difficulty and risk of removal, as early recurrence is 
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inevitable and tlie tumour has pxolably already spread -widely in tbe 
meninges. The tumours are very sensitive to irradiation, and the best 
treatment at the present time is explorator}' craniotomy to decide the 
diagnosis and permit decompression, followed by a course of deep X-ray 
therapv to the whole brain and spinal cord. The immediate prognosis 
is then often surprisingly good, but later recurrence is common. 

Turning now to Other varieties of intra-cranial tumours, the second 
commonest class consists of tumours of the meninges, and especially the 
tumour now known as the meningioma. 


JIZXDCCIOMATA 

These are characteristicallv tumours of adult life, occurring most 
frequently in the para-sagittal central region. Their other common 
sites are near the cribriform plate of the ethmoid, near the basi-sphenoid 
and in tbe temporal fossa?. These tumours are thought now to arise 
in the arachnoidal granulations and hence their common occurrence 
in the para-sagittal region by tbe venous laminre. The tumour is 
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usually a rounded mass and sharply defined, and firmly attached to 
the dura mater. The cerebral tissue is not invaded but is compressed 
by tbe growing tumour. Large vessels enter and leave the tumour 
from the pial circulation. The cranial bones are commonly invaded. 
The tumour grows steadily and progressive symptoms of cerebral 
dysfunction result. Attacks of twitchings, paresis, or loss of sensation 
may be the first sign, commonly in the foot and lower limbs, and sub- 
sequently spreading up one side of the body (the contra-lateral side to 
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the tumour). Cliangcs in the cranial vault may be palpable, there may 
be local erosion and bj'jicrostosis (fig. 8CG), a bruit may be heard, and 
the tumours are frequently highly vascular. Signs of rise of intra- 
cranial tension only occur later as the tumour is slow growing and the 
brain has time to accommodate. Wien a rise of intra-cranial tension 
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inevitable and the tumour has protablr already spread ^videly in the 
meninges. The tumours are very sensitive to irradiation, and the best 
treatment at the present time is exploratory craniotomy to decide the 
diagnosis and permit decompression, followed by a course of deep X-ray 
therapv to the whole brain and spinal cord. The immediate prognosis 
is then often surprisingly good, but later recurrence is common. 

Turning now to other varieties of intra-cranial tumours, the second 
commonest class consists of tumours of the meninges, and especially the 
tumour now known as the meningioma. 

iIEXD:C10SUT.t 

These are characteristically tumours of adult life, occurring most 
frequently in the para-sagitta! central region. Their other common 
sites are near the cribriform plate of the ethmoid, near the basi-sphenoid 
and in tbe temporal fossje. These tumonrs are thought now to arise 
in the araclmoidal granulations and hence their common occurrence 
in the para-sagittal region by the venous lamina?. The tmnour is 
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usually a roimded mass and sharply defined, and firmlv attached to 
tbe dura mater. The cerebral tissue is not invaded bnt is compressed 
by the growing tumour. I^argc vessels enter and leave the tumour 
from the pial circulation. The cranial bones are commonlv invaded. 
The tumour grows steadily and progressive svmptoms of cerebral 
dysfunction result. Attacks of twitchings, partis, or loss of sensation 
may be the first sign, commonly in the foot and lower limbs, and sub- 
sequently spreading up one side of the body (the contra-lateral side to 
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is {oimd tbe tumour is usually very large- These tumours are essentially 
benign, they grow locally, and they only invade the skull bones by 
pressure. They do not metastasise and when completely removed 
they do not recur. They compress the cerebral tissue in their vicinity, 
bnt when this compression is removed the cerebral tissue resumes 
function in a dramatic way. 
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The Treatment is liemovah This may, hou'ever, be difficult 
for two reasons : 

(1) Vascularity of the tumour. The control of its blood supply 
may tax the surgeon’s ingenuity to the utmost. JIuItiple-stage opera- 
tions may be jiecessary. Becourse may be had to silver clips, muscle 
packs, and electro-coagulation. Progress may be slow and tedious, 
but haimorrhage must be controlled. 

(2) Inaccessibility of the tumour. This also presents a stumbling 
block and special operative methods may have to be devised. The 
tumour may be in the region of the olfactory groove, the cavernous 
sinus, or behind the entrance of the superior cerebral veins (which 
should not be ligatured for fear of paraplegia). 

Successful removal is, however, most gratifying. The patient is com- 
pletely cured and has been rescued from a progressive loss of cerebral 
function which would end in death (figs. 867, 8G8, 869 and 870). 

Pituitartj Tumours and Other Grotdhs in the Region of the Sella 
Turcica. It is not proposed to give a detailed description of the various 
tj’pes of pituitarj' lesions, for which the reader is referred to general 
text-books. Localising signs for tumoure in this region are many and 
exact. The X-ray appearance is characteristic — the sella turcica is 
ballooned or excavated out. It is important to differentiate the supra- 
sellar tumours from the true pituitary lesions. The former are now 
commonly known as craniopharyngiomata. Barely they may occur 
in the pituitary fossa (sub-diaphragmatic tumours), and it is then 
extremely difficult to distinguish them. The main points of differ- 
entiation may be listed as follows : 

Pituitary “Adenomata.” 

Age of onset — late adolescence or 
adult life. 

Dyspituitarism an early sign, 
polyuria uncommon. 

Visual changes sj-mmetrical. 

Badiogram shows ballooning of 
the pituitar}” fossa. 


Craniopharyngiomata. 

Symptoms usually present before 
puberty. 

Poljniria may be an early sign. 
Acromegaly, etc., never found. 

Visual changes vary and are 
usually bizarre. 

Radiogram shows pituitary' fossa 
normal, but irregular supra- 
sellar calcification. Irregu- 
larity of the clinoid processes. 



1 78 s post-graduate surgery 

Adenomata of the anterior Jobe of the pituitary are named according 
to the type of cell n-hich they resemble. 

(1) Chromophobe adenoma is the commonest type of pituitary 
tumour, and it gives rise to hypopituitarism. It is composed of masses 
of non-granular cells shon-ing no specific staining properties. Probably 
the cells are an embryonic type of the chromophobe cells vhich occur in 
the normal gland. There are no eosinophil cells, and the tumour does 
not furnish any endocrine secretion. 
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(2) Chromophil or eosinophilic adenoma is made up of granular 
eosinophil cells that resemble the normal epithelium of the anterior 
lobe. The cells vary in size and shape, and there are generally a few 
chromophobe cells present as well. This type of tumour produces 
symptoms of hyperpituitarism. 

(3) Jlixed adenomata resemble the general chromophobe tumour 
vrith some eosinophil cells scattered through it. These tumours give 
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rise to “ dyspituitary ” or mixed s 3 *ndTomes, owing to the blending of 
hypo- and h}'per-pituitary features. 

H}’perpituitarism is always associated with tlie anterior lobe, and 
shows itself either as gigantism in children or acromegaly' in adults, 
the former being a relative increase of all parts of the body, while in the 
latter the chief changes arc in the skull, spine, and distal portions of 
the extremities (see 6gs. 855 and 856). 

In hypopituitarism, the effects also differ as they occur in childhood 
or adult life. When developed in childhood, two types are noted : one 
in which the child is infantile in character, with small bones, and fine 
hairless skin (Lorain’s disease) ; the other in which there is great and 
generalised deposition of subcutaneous fat, with sex infantilism and 
increased sugar tolerance, without any arrest in grow'th (Frohlich’s 
syndrome) (fig. 871). 

Another tumour which has to be differentiated is the glioma of the 
optic nojn’e. An X-ray should be taken to show tlie optic foramen, 
and if there is enlargement of one of these with corresponding primary 
optic atrophy in a child, such a tumour is suspected. 

Mid-lino cerebellar tumours (the medulloblastomata and ependymal 
tumours) are sometimes verj’ difficult to distinguish from the cranio- 
pharyTigiomata, especially if the X-ray shows no calcification. Irregular 
calcification is present, however, in about 85 per cent of these supra- 
sellar tumours and is a valuable confirmatory test. 

Principles of TrealmaH. The surgeon is unable to remedy the 
abnormal pituitary function in these disorders. There remains, there- 
fore, only one urgent indication for operation, and that is the com- 
mencement of papilloedema. The so-called adenomata of the pituitary 
continue to increase in size, and sooner or later such operative relief 
uill become imperative. 

It is important to realise that these tumours are not removed in the 
complete surgical sense. Complete removal would lead to a condition 
of pituitary inefficiency. The usual procedure is to incise the capsule 
over the bulging tumour and aspirate the contents vdth a sucker. The 
modem approach is through aright-handed transfrontal extra-duralpath- 
way. This approach minimises the risk of subsequent speech disorders, 
hyperthermia, and mental confusion. A course of deep X-ray therapy 
may be tried for these pituitary cases in the absence of papilloedema, 
but is dangerous if compression is present. The patient should be 
imder observation throughout, as symptoms may rapidly occur while 
the treatment is in progress, and u^ent decompression may be called 
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for. The craniopharyngioma requires surgical treatment ; being mainly 
cystic it is not suitable for deep X-ray therapy. These cysts are in 
a very inaccessible region, and complete removal is very hazardous. The 
anterior communicating artery of the circle of IVillis lies in intimate 
relation to the cyst wall in front, wliile the carotid vessels lie on 
either side. The usual treatment is to puncture the cyst and 
aspirate its contents and then to try to remove the cyst wall piece- 
meal. If the cyst is very large, puncture and sudden decompression 
may cause very impleasant symptoms from sub-thalamic interference 
— hyperthermia, coma, etc. 


ACOUSTIC NERVE TUMOURS 

A’ciirouiofa. These tumovirs, which usually occur in middle age 
(3(1-50 years), produce a characteristic syndrome. The tumour com- 
mences in the neurilcmmal sheath of the auditory nerve at the internal 
auditory meatxis and grows steadily, e.Tpanding at the expense of the 
local structures (fig. 872). The tumour may reach a large size before 
the correct diagnosis is reached. The signs are most commonly as 
follows, and appear in this order : 

(1) Deafness, tinnitus, and vertigo ; these progre.9s steadily. 

(2) Pain in the neck and subocciphal region. 

(3) Signs of cerebellar involvement — staggering gait and inco- 
ordination — (things may be dropped from the patient’s bands, 
etc.). 

(4) Racial spasm, irritation, and weakness. Diplopia. Panestbesia 
of the 5th nerve. 

(5) Difficulty in swallowing and in speech. 

(6) Signs of general rise of intra-cranial tension. 

From the above it null be seen that at first the diagnosis is very 
difficult, whilst later it becomes obvious. In the early periods nearly all 
the patients are treated as “ aural ” cases, and in many aural lesions 
may co-esdst. The differential diagnosis is from a variety of con- 
ditions, otosclerosis, toxic neuritis, labyrinthitis, senile deafness, 
chronic arachnoiditis, cerebellar lesions, pontine tumours, and meningio- 
mata along the lateral sinus. In generalised neurofibromatosis, 
acoustic nerve tumours may be found, and are then not infrequently 
bilateral (fig. 872). An X-ray may show excavation of the internal 
auditory meatus or flattening of the petrous bone. 
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Trealmcnf. The tumour is explored by the suboccipital route. The 
cerebellar hemisphere is gently retracted, or if necessary a portion 
of it is amputated and the ccrcbello-pontinc angle exposed. The 
tumour is pinkish-grey and lies closely applied to the petrous portion 
of the temporal bone. An arachnoid cyst is frequently found in front of 
the tumour and the surgeon must traverse this to expose the tumour. 
Xumerous vessels run over the surface of the tumour and blend with 
tlie capsule. The otli, 7th, and 9th, lOtli and 11th cranial ners^s 



are stretched out by the tumour and may also blend with the 
capsule. It is for this reason that complete removal of the tumour is 
impossible. 

The present day procedure is to incise the capsule, and with a 
curette remove the contents, which are usually very soft and easily 
removed. This the capsule to collapse \vith complete relief of 

pressure symptoms. The acoustic nerve, however, usually remains 
paralysed. A subsequent course of irradiation may be given. 


Angiomata. True angiomatous tumours form a small but definite 
entity in a very large series of intra-cranial neoplasms. It is, of course, 
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not uncomnion to find large groups of vessels in tie more vascular 
gliomata (figs. 873 and 874). 

The angiomata have been divided into two main types : 

(1) The angiomatous malformations due to abnormal development 
of the cerebral vessels. These may be chiefly capillary (cere- 
bral telangiectases), venous, or arterio-venous. These tumours 
are not infrequently associated with facial cutaneous njevi. 
The arterio-venous tumours may cause a bruit which, is audible 
both to patient and surgeon. Unilateral exophthalmos and 
papifleedema may be associated. 

(2) The other type is the tumour known as the angioblastoma. 
These tumours are often cystic. They are found almost 
invariably in the cerebellum at the posterior end of the roof 
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of tlic foiirkli ventricle. These nrc the tumours which may be 
associated with angiomatosis of tlie retina (Lindaii’s disease) 
(fig. 875). 

The first tj’pe of tumour should be treated by a surgical exploration, 
and perhaps cauteiy' or occlusion uith clips of any main vessels, followed 
by irradiation. It is impossible to remove the “ tumour ” completely. 
The liemiangiomablastomata, on the other hand, may be extirpated 
surgically, though bleeding may be troublesome during removal. 
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From the preceding paragraphs the reader will realise that the 
surgery of the cranial cavity is still very imperfect, and that results 
are often disconcerting and disappointing. It has, however, to be 
remembered that this branch of surgery is of recent development, and 
that big advances are confidently to be expected. Diagnosis will 
become more accurate and reliable, methods of access will be improved, 
and technique standardised and comparable. In any case, it has to be 
remembered that the surgery of other forms of tumours is not entirely 
faultless. The mortality of craniotomy operations has been steadily 
reduced, and the present-day mortality is due less to the operation 
than to the severity df the lesion calling for relief. Patients are relieved 
from blindness, headaches, etc., and many are a,s completely cured as 
the patient who undergoes a radical operation for carcinoma elsewhere. 
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TEcrtNiQUE OF BnAr.v ^Operations 

Ceuebilm. operations require a definite and special tecliniqiie, which, 
if followed, reduces the mortality of such operations to a minimum. 
Nowadays, tlie neurological .suigcon can often remove tumours from 
tlic brain with as much success as the abdominal surgeon removes 
tumours from the abdominal cavity. Naturally, some tumours are 
inoperable, e.g. those growing in the brain stem and basal nuclei, but 
for these mucli can be done by a decompression operation follow'ed by 
a course of rndio'thcrapy. 



TtJ 870 —I’OSITIO^ or PaTIE'T for CeftEBELL\B Oecoupbessio'*. 


Although many different operating tables for brain operations 
have been designed, the standard pattern with its special fittings (figs. 
876 and 877), manufactured by Allen & Hanburys, fulfils all necessary 
purposes. It is important that the head should be firmly fixed, and 
this may be attained by using the special head clamp, which is pro- 
tected with 2-inch sorbo rubber and maintains any position excellently 
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(fig, 877). There is no essential ^ffcrence between the pre-operative 
preparation for a cerebral operation and that for an abdominal 
operation, with the exception of those cases where the intra-cranial 
pressure is very high, in which case it is advisable to inject a hyper- 
tonic saline solution intravenously. Drastic purgation must be 
avoided, and the patient should be encouraged to drink plenty of 
fluid for twenty-four hours prior to the operation. The scalp is a 
difficult part of the body to cleanse, owing to tbe presence of numerous 
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sweat glands, tbe ducts of which all harbour staphylococci in abund- 
ance. The scalp must be shaved, and after being washed with ether 
soap and water, a spirit compress should be applied. The whole head 
should be shaved in a man ; in a woman this is not absolutely neces- 
sary, although in the latter case an area two inches at least beyond 
the line of tbe proposed incision must imclergo similar careful pre- 
paration. 


isissms&w 

The problem of the best form of anesthesia in brain operations no 
longer exists, as local ansesthesia has become a loutir.e. Tffiis acc^^ltcd 
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form of ftmostliesia lias rcswltecl from experiejice gained during tJie 
Groat War, wlicn thousands of head cases ^vere treated, and also from 
the example set by Harvey Cushing in America. Avertin anjcstliesia 
is now always employed, followed by mtra-traclieal gas and oxygen, 
tlie scalp being anrestlietiscd with 4 per cent novocaine. Frequently 
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no gas and oxygen are given at all, but it is useful to have the intra- 
tracheal catlieter in situ during the operation in order that oxygen or 
carbon dioxide can be given at any moment should the surgeon think 
it advisable ; further, by its means any mucus which may collect in 
the trachea can be removed by a suction apparatus. The local infiltra- 
tion of novocaine has two great advantages in that it lessens the shock 
caused by the scalp incision and, what is more important, it renders 
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the scalp tissues cedematous and thus facilitates control of the scalp 
vessels with artery forceps. Deep anaesthesia is not required during 
cranial operations, the scalp being the only sensitive tissue ; the local 
infiltration of novocaine prevents painful stimuli reaching the brain. 
The bone and dura mater are insensitive, except along the attachment 
of the latter to the base of the skull. At times the surgeon is called 
upon to operate on comatose patients, and in these cases local infiltra- 
tion is the only form of ansesthesia required. 

A chart recording the pulse, respiration, and blood-pressure should 
be kept bv the anaesthetist throughout the whole operation (fig. 878). 
Such a record will prove of great sendee to the surgeon, as it will 
provide an invaluable guide regarding the condition of the patient at 
anv moment. The surgeon should so plan his operation as to provide 
sufficient exposure of the intra-cranial area \vithout ultimately pro- 
ducing disfiguring scars, and at the same time presenung as far as 
possible the blood supply to the scalp and to the bone flap. 

As a rule, supra-tentorial tumours are exposed through osteo- 
plastic flap craniotomies, while the infra-tentoriai tumours are explored 
through suboccipital decompressions, the bone in the cerebellar fossm 
being so thin that osteoplastic flaps cannot be cut. For those tumours 
which are situated in the region of the cerehello-pontme angle, a com- 
bined supra- and infra-tentorlal exposure may be required. Great 
care should be taken to reduce ha?morrhage to an absolute minimum 
throughout the operation. In the past many a patient has suffered 
severe shock before the osteoplastic flap has been raised, owing to the 
amount of blood lost by the inebion into the scalp. The best method 
of controlling hiemorrhage from the scalp is to use curved-pointed 
artery forceps which can pick up any bleeding vessel and at the same 
time pick up the galea. The forceps are then turned over the edge of 
the scalp, and there S€r%'e as an excellent compressor to the scalp, 
preventing any oozing throughout the operation. Scalp forceps which 
compress the whole thickness of the scalp are not recommended, as 
they traumatise the scalp and also obstruct the field of operation to 
a much greater extent than is the case with the simple procedure 
described above. The handles of the artery forceps can he maintained 
in a convenient position by including ten or a dozen in a thin rubber 
band. 

For making an opening in the skull, a burr is far superior to a 
trephine. For this purpose a Hudson brace and burrs will be found to be 
the most satisfactory (fig. 879). After the number of burr boles, depend- 
ing on the size of the osteoplastic flap, have been made, the dura mater 
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must be separated from tlie skull in tbe region of the opening. The 
best instTUnicnt for this purpose is an Ailson dura mater separator 
(fig. 8S0). T)ie dura mater having been detached from the inner table 
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of the skull, the next procedure is to \inite the openings, which can be 
done most effectively by means of a Gigli saw. Some surgeons, how- 
ever, prefer to use a hand-saw ; for this purpose the saw is held in such 
a position as to produce a bevel on the cut edges of the bone flap. 



F\g. S81.— GicU Saw (Ivicb siio«D.a thb mbtitod bv wbich tr£ Loopko F.vd 
OF T«e Saw is attached to it. 


When a Gigli saw is used it is threaded on to a metal guide (fig. 881), 
which is passed tlirougli one burr opening and is then so manipulated 
as to emerge at another (fig. 882). The guide is pushed through the 
exit hole to a distance sufficient for the saw to be unhooked. Metal 
handles are then affixed at either end of the saw and the surgeon saws 
through the skull by pulling the wire saw to and fro ; the metal guide, 
which is still between the skull and the dura mater, prevents any injury 


1803 


IIKAl) 

more simple of the two, end consists of withdrawing some cerebro- 
sninnl fluid by moans of lumbar puncture and introducing air, wine , 
by slowly ascending the theca, will give an outline of the ventricular 
sr-stem of the brain in an X-ray picture. Tlie cerebro spinal fluid 
pressure should always be measured with the Grcenfie d inanomete 
Le pane 1842). Encephalography may c.aure yiolent headache and 
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inserted, and tLe incision extended in any desired direction. Any 
bleeding from cortical vessels may be controlled by means of metal 
clips or by the coagulation current, or, as a last resort, n-ith a piece 
of muscle which can usually be obtained from the base of the osteo- 
plastic flap, for, as a general rule, the flap is made to hinge on the 
temporal muscle. A small piece of living muscle pressed on to a 
bleeding surface for a minute or two has a mar^’ellouslj' rapid hmmo- 
static effect which must be seen to be realised. 

If a cortical tumour is exposed, the further treatment will depend 
on the type of tumour and its extent. The greatest boon to the neuro- 
logical surgeon to-day is the electro-surgical unit, as Han'ey Cushing 
has so ably demonstrated. This apparatus has probably contributed 
more to the treatment of cerebral tumours than anything else, for it 
has made possible the removal of tumours which were formerly con- 
sidered inoperable owing either to their inaccessibility orto the impossi- 
bility of controlling baimorrhage when removed by ordinary’ dissection. 

The closure of the wound after the exploration of a cerebral tumour 
is a very important part of the operative technique. In those cases 
where removal is impossible, the bone flap should be removed, the 
scalp closed, and when union has taken place, some post-operative 
X-ray therapy given. It is most important that no form of radio- 
therapy should be given through an intact skull, as the effect of this 
treatment is to cause some cedema of the underlying brain, and in cases 
where the intra-cranial pressure is already high the results may be 
fataL In cases where a tumour has been removed, the osteoplastic 
flap is replaced and retained in position by interrupted silk sutures 
pa<5sed through the periosteum. The muscles, fascia, galea and skin 
ate carefully sutured by interrupted silk sutures. Drainage is verv 
rarely necessary, but should it be, some untied sutures must be inserted 
at the time of the operation and tied when the drainage-tubes are 
removed. The dressings should be adequate and retained by firm 
bandages. Drops of castor oil should be instilled into each eye. As 
the bandage encircles the ears, it is a useful practice to apply sterile 
vaseline in front and behind the ears prior to the application of the 
bandage. This saves the patient a considerable amount of pain and 
discomfort ; it is a small point, but of definite practical importance. 

ENCEPHALOGRAPHY AND %'ENTPJCULOGP*APHY 
These two procedures often provide two veiy valuable diagnostic 
aids in the localisation of brain tumours. Encephalography is the 
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more simple of tlie two, and consists of withdrawing some cerebro- 
spinal fluid by means of lumbar puncture and introducing air, which, 
by slowly ascending the theca, will give an outline of the ventricular 
sj’stcm of the brain in an X-ray picture. The cerebro-spinal fluid 
pressure should always be measured with the Greenfield manometer 
(sec page 1842). Encephalography may cause violent headache, and 
at times vomiting, but this can be reduced to a- minimum if the 
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cerebro-spinal fluid is withdrawn slowly in small amounts (5 cc.), 
and a correspondingly small amount of air is introduced slowly. 
Generally 20 to 25 cc. of air can be introduced by this means, and 
after an hour X-rays are taken of the skull in the antero-posterior and 
lateral positions. The outlines of the ventricles can usually be seen 
and any abnormality noticed. 

Encephalography cannot be used when there is any increase in the 
intra-cranial pressure, and as the majority of cerebral tumours cause a 
definite increase of this presstire, its use is mainly in patients with 
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inserted, and the incision ejrtendwl in any desired direction. Any 
bleeding from cortical vessels may l>e controUed by means of metal 
clips or by the coagulation current, or, as a last resort, •u'itti a piece 
of muscle which can usually be obtame<l from the base of the osteo* 
pUstic flap, for, as a general rule, the flap is made to hinge on the 
temporal muscle. A small piece of living niuscle pressed on to a 
bleeding surface for a minute or two has a marvellously rapid hiemo- 
static effect which must be seen to be realise<l. 

If a cortical tumour is eicposed, the further treatment will depend 
on the type of tumour and its extent. The greatest boon to the neuro- 
logical surgeon to-day is the electro-surgical unit, as Han'ey Cushing 
has so ably demonstrated. This apparatus has probably contributed 
more to the treatment of cerebral tumours than anything else, for it 
has made possible the removal of tumours which were formerly con- 
sidered inoperable owing eitherto their inaccessibility orto the impossi- 
bility of controlling hamorrhage when removed by ordinary dissection. 

The closure of the woimd after the exploration of a cerebral tumour 
is a very important part of the operative technique. In those cases 
where removal is impossible, the bone flap should be removed, the 
scalp closed, and when union has taken place, some post-operative 
X-ray therapy given. It b most important that no form of radio- 
therapy should be given throu^ an intact skull, as tbe effect of this 
treatment b to cause some oedema of the underlying brain, and in cases 
where the intra-cranial pressure is already high the results may be 
fatal. In cases where a tumour has been removed, the osteoplastic 
flap b replaced and retained in position by interrupted silk sutures 
passed through the periosteum. The muscles, fascia, galea and skin 
are carefully sutured by interrupted silk sutures. Drainage is verv 
rarely necessary, but should it be, some untied sutures must be inserted 
at the time of the operation and tied when the drainage-tubes are 
removed. The dressings should be adequate and retained bv firm 
bandages. Drops of castor oil should be instilled into each eye. As 
the bandage encircles the ears, it is a useful practice to applv sterile 
vaseline in front and behind the ears prior to the application of the 
bandage. Thb saves the patient a considerable amount of pain and 
dbeomfort ; it b a small point, but of definite practical importance. 


ENCEPHALOGKAPSV ^20) ^*E^■TIlICUI.OGBAPHY 
These two procedures often provide two very valuable diagnostic 
aids in the localisation of brain tumours. Encephalography b the 
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more simple of the two, and consists of withdrawing some cerebro- 
spinal fluid by means of lumbar puncture and introducing air, whicli, 
by slowly ascending the theca, will give an outline of the ventricular 
B}’stcm of the brain in an X-ray picture. The cerebro-spinal fluid 
pressure should always be measured with the Greenfield manometer 
(see page 1 842). Encepbalographj* may cause violent headache, and 
at times vomiting, but this can he reduced to a* minimum if the 
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cercbro-spinal fluid is witl.drawn slowly in small amounts (5 cc.), 
aud a correspondingly small amount ot air is introduced slowly. 
Generally 20 to 25 cc. of air can be introduced by this means, and 
alter an hour X-rays arc taken of the skull in the antero-posterior and 
lateral positions. The outlines of the ventricles can usually he seen 
and any abnormality noticed. 

Encephalography cannot be used when there is any increase in the 
intra-cranial pressure, and as the majority of cerebral tumours cause a 
definite increase of this pressure, its use is mainly in patients with 
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sequeteof intTa-cranial trauma.orincasesof suspected cerebral himonis 

where the intra-cranial pressure is normal. 

VentriculographT is a more formidable procedure, and involves t\vo 
incisions and two perforations of the skull. However, this method 
must remain the method of choice in the majority of cases of unlocalised 
brain tumours, as m the majoritr of these cases there are signs of 
increased intra-cranial pressure. 

The neurolosical surgeon must have a sound knowledge of the 
topography of the ventricular system of the brain (fig. 885), othenvise 
ventriculographv n-ill be a difficult operation and a fatal result may 
ensue. 

The technique of ventriculography consists of making two small 
incisions in the scalp, about one inch on either side of the mid-line, 
and about two inches above the lambdoid suture. Local anjosthesia 
with J per cent novocaine is quite sufficient for this operation. The 
lips of the incisions arc retracted and small burr holes are made. The 
dura mater when exposed is carefully nicked with a small crucial 
incision. The patient is usually placed in the sitting or semi-recumbent 
position, and it is important that the head should he securely fixed. 
A ventricrular needle is introduced through the burr bole and passed 
downwards, forwards, and inwards, in such a ^vay that the lateral 
ventricle is entered at the junction of the body with the occipital horn 
(fig. 886). The ventricular needle should be blunt, graduated in cen- 
timetres, and equipped with a three-way stopcock into which a 20 
cubic-centimetre syringe is fitted. Fraser and Dott use oxvgen instead 
of air for replacing the cerebro-sp'mal fluid (fig. 887), and this necessi- 
tates a little more apparatus, but as a rule air gives just as good results 
and is found to be absorbed from the ventricles just as easily as oxygen. 
It is advisable to inject air into one side only, as by so doing the patency 
of the foramen of JIunro can be determined bv the passage of air from 
one ventricle to the other. If no fluid can be obtained from one 
ventricle, the needle must be inserted into the ventricle on the opposite 
side. As much cerebro-spinal fluid as possible is withdrawn, and is 
then replaced by a somewhat smaller volume of air, except in cases 
of nmked internal hydrocephalus. The average amount of air to be 
injected is betiveen 50 and 120 cubic centimetres. 

IVhen the air has been injected the wounds are closed and the 
patient is transferred to the X-ray department. Lateral and antero- 
posterior skiagrams are taken ; a Potter-Bucky diaphragm should be 
used as better results can thus be obtained. 

The lateral skiagrams may show defonmty of the anterior or 



HEAB 


1805 



posterior horns by tumours situated in the frontal or occipital regions. 
The antero-posterior skiagrams may show a deflection of the ventricles 
from the raid-lino or a filling defect of the third ventricle. The normal 
appearance of the ventricles, as seen in an antero-posterior view, is 
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ghown diagrammatically in figure 888. It must aRvays Re remeniRered 
that encephalography and ventriculography are only adjuncts to 
neuiological diagnosis, and are not required in the majority of 
cases of cerebral tumours where localisation is established on clinical 
groimds. 

Teutricidar Estimation. This is a much simpler and safer procedure 
than ventriculography, and consists of tapping both lateral ventricles 
and not injecting air. Asymmetry of the lateral ventricles is in itself 
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strong evidence of a cerebral tumour on the side of the smaller ventricle ; 
further, a symmetrical hytbocephalus usually indicates a cerebellar 
tumour. These facts, taken vdth the clinical neurological signs, vdil 
usually suffice to localise a tumour. It follows that in cases of doubt a 
ventriculography should he performed. 


REMOVAL OF BRAIN TOIIOUES 

From the surgical standpoint tumours of the brain may be divided 
into two large groups, the one including the encapsuled and accessible 
infiltrating tumours, and the other all diffuse, infiltrating, inaccessible 
tumours. 
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Tho ciica 2 )siiled accessible tumours (fig. 889 — ^meniugiomata and 
neurofibromata) lend tliemsclves to complete surgical removal, v'bile 
tlic infiltrating tumours (gliomata), -wlicn situated in a silent area, can 
also be removed by including that part of the brain which surrounds it. 
However, tho surgeon must not let technique triumph over reason in 
this respect. AViiolesale ablation of lobes of the brain which leaves the 
patient a hopeless, aphasic, incontinent hemiplegic is rightly con- 
demned. A properly placed adequate decompression, followed by 
radio-therapy, will give much better results, while at the same time 
more normal function is prc£cr\’cd. 



Fig . 889. — rcmovco rnosi Lerr Frontal Lode or tub 


Transfrontal Operations, The transfrontal route is commonly used 
for tumours of the pituitary and for supra-pituitary cysts (cranio- 
phar}’ngiomata and meningiomata). 

The patient should be in the supine position wth the head slightly 
extended over a sand-bag. An ear-to-ear incision is made, starting 
about 2 cm. above and in front of the* ear and passing transversely 
across the head to the other side (fig. 890). The scalp is turned forwards 
over the face, the supra-orbital vessels and nerves being preserved. An 
osteoplastic flap is elevated outwards, the temporal muscle acting as a 
hinge (fig. 891). An X-ray of the skull \viU enable the surgeon to avoid 
opening the frontal sinus, but for complete exposure it is essential that 
the lower border of the flap should he as low as possible. 

In some cases where a large meningioma occupies the whole of one 
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Fur. 

frontal lobe and part of tlie other (fig. 892), it is necessary to make 
such a large osteoplastic flap that both frontal lobes are exposed 
(fig. 893). In. this case the bone is turned fonvards. 

The next step is to elevate the dura mater from the orbital roof 
and keep it retracted by means of a retractor (see fig. 891). A very 
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useful retractor whicli also combines suction and illumination is 
depicted in figure 894. Tlie amount of room at the disposal of the 
surgeon is not very great. Consequently, if one instniment serv’es the 
purpose of three, it U’ill prove more satisfactory. The dura mater is 
gradually and very carefully separated by means of small rolls of 
cotton wool, until the ridge of the lesser wing of the sphenoid is reached. 
On the medial side tlic separation is limited by the olfactory groove. 
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The dura mater is incised at the limit of separation and the cerebro- 
spinal fluid allowed to escape. The illuminated retractor is now 
inserted through the opening in the dura mater and beneath the frontal 
lobe of the brain, and is then carefully and slowly retracted when the 
right optic nerve will generally come into view (fig. 895). The olfactory 
tract can sometimes be seen as it lies on the inner side of the field of 
operation. As a result of the pressure of the tumour the optic nerve 
may be flattened. In cases of pituitary tumour which have not been 
subject to surgical interference, the optic nerves may be so flattened 
that they look like broad strands of tissue (fig. 896). The pituitary 
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tumour will be seen to the inner side of the optic nerve, and the internal 
carotid artery may sometimes be seen lying to the outer side of the 
optic nerve. 

■When the tumour is adequately exposed a needle is inserted into 
it in order to discover if it is cystic ; should this he the case, some fluid 
must he withdrawn, as this will create more space for the complete 
removal of the tumour. In cystic tumours, withdrawal of fluid causes 
the capsule to collapse so that it can be removed by gentle traction. 

When the tumour is solid, as in the case of an adenoma of the 
pituitary, the capsule of the tumour is incised wth the diathermy 
needle and the interior of the tumour is aspirated or removed by means 
of a small metal loop. The capsule is then gradually removed by 
careful traction. Hamorrhage may be controlled by means of small 
rolls of cotton wool and a gentle stream of hot saline solution. To be 
certain that all the tninour capsule is removed is wellnigh impossible 
in every case, and for this reason it is ad\'isahle to give a course of 
X-ray therapy after the operation, 

Cranio-pharyngeal cysts are always above the sella turcica and are 
exposed in a similar way ; the cj^t is punctured, the fluid withdrawn, 
and the capsule removed by firm traction. 

Supra-sellar meningiomata are usually very vascular, and when 
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exposed removal can only be effected by an electrical loop attached 
to a diathermy apparatus. 

The closure of the u’ouitd after a transfrontal operation is quite 
simple. The bone flap is replaced, the periosteum sutured (where 
possible with intcrniptcd silk siitiires), and the scalp flap replaced and 
sutured in the usual way. There is no visible scar after this operation, 
as may be seen in figure 897. 

Transsphenoidal Exposure of Pituitary Tumours. This operation 
is seldom perfonned to*day, its only indication being in a case of acro- 
megaly (fig. 808). Such a case is usually treated by the insertion of 
radon seeds into the pituitarj’ adenoma by the transfrontal route. 

Jntra-traclical ana>sthesia is essential in this operation, and the 
patient should be in the supine position with the head well extended. 
Tlie frenum of tlie upper lip is incised aijd the lip retracted upwards 
with a periosteal elevator ; the niuco-pcriostcum is then displaced 
upwards until the anterior edge of the nasal septum is exposed. A 
submucous resection of the nasal septum is now performed, and the 
sphenoidal attachment of the vomer exposed and removed. By means 
of a lighted speculum -the anterior walls of the sphenoidal sinuses can 
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be seen, and the thin bone which constitutes these walls, together with 
the thin vertical septum separating the two sinuses, can then be 
removed by long thin alligator forceps, thus exposing fully the cavity 
of the sphenoidal sinuses (fig. 899). The bulging floor of the sella 
turcica, which fonns the roof of tht sphenoidal sinuses, can now be 
seen and this is broken through, exposing the dura mater covering the 
tumour. The dtira is incised with a long, thin, hooked knife, and the 
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tumour contents can be seen discharging into the ca\'ity of the 
sphenoidal sinuses. As much as possible of the softish tumour sub- 
stance is removed by suction. 

Drainage is carried out by inserting a thin strip of rubber into the 
sella turcica and allowing it to lie between the muco-periosteal layers 
of the nasal septum and fixing it to the frenUm of the lip. The rubber 
strip should be removed after an interval of thirty-six hours. The 
nasal cavities are plugged with gauze soaked in vaseline which should 
be removed twenty-four hours after the operation. The patient should 
be nursed in the Fowler position. 
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Operations on the Cerebral Hemispheres. The two common tumours 
which are met with in the hemispheres are meningiomata and gliomata. 
Space forbids a detailed description of the various exposures which 
should be made for the removal of these tumours. Osteoplastic flaps 
arc used whenever possible. For exposures of the fronto-parietal 
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and temporal regions, the incision shown in figure 900 is used. The 
flaps must of necessity be placed so as to suit each individual case. 
Figure 901 shows the extent of the scalp flap in a case of a glioma in 
the pre-Rolandic area, which was successfully removed. In such 
incisions the only part which can he seen after recovery from the 
operation is in the mid-line of the forehead, as the hair when it grows 
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completely hides the rest of the scar. In cases of tumour of the 
occipital lobe, the flap incision is made so as to include the occipital 
artery (fig. 902). 

Meiiingiomala. These tumours are very suitable for complete 
removal, the chief difiiculties they present being in their situation and 
their vascularity. They may he classified into three groups : 

(1) Those associated with the large venous sinuses, more especially 
the superior longitudinal (sagittal) and lateral (transverse) 
sinuses. 

(2) Those which develop in the fossro of t)ie skull beneath the 
brain. 

(3) Those which develop on tlie surface of the brabi and which are 
usually flattened plaques. 

ileningioniata, formerly called cndothcHomata, of the dura mater 
are now knonm. to grow from arachnoid villi and, histologically, often 
tend to psammoma formation (fig. 903). Their characteristic features 
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are slow growth and a rounded encapsuled appearance. They are 
usually single, and vaiy in size from that of a pea to that of a grape 
fruit. At times they are small, flat plaques, and this is especially the 
case with those which develop on the surface of the brain. They may 
undergo malignant change. Although these tumours originate in the 
arachnoid mater and are invariably adherent to the dura mater, for 
their complete removal it is necessary to remove the adherent dura 
mater with the tumour. 

These tumours also tend to invoU’e the overlying bone. An X-ray 
examination will often demonstrate the infiltration of the skull with 
tumour tissue (fig. 904). ITheii'an osteoplastic flap has been turned 
down, should there be any doubt as to whether or no the bone is 
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involved, all that is necessary is to remove the bone, boil it for half 
an hour, and then keep it in normal saline until the tumour itself has 
been removed, when the bone may be replaced and the scalp sutured 
over it. 

Para-sogittal Menwgiotmia. As their name suggests, these tumours 
are usually confined to one or other, or to both sides of the falx cerebri. 
The tumour commences on one side of the falx and may extend after a 
long time through the superior lonptudinal (sagittal) sinus to the other 
side. In these cases, the overlying skull is frequently hypertrophied 
(fig. 903), a condition which can be detenuined by clinical and X-ray 
examination. The hypertrophied bone is always invaded with tumour 
cells, and this fact must always be taken into account in planning the 
surgical approach for the removal of the tumour. 

As these tumours are frequently very vascular, it is always a wise 
precaution to have the patient's blood groiipeil, and have a donor in 
readiness in oreler that a blood-transfusion can be given at any time 
during the operation. It is also advisable to have the outer side of one 
buttock sterilise<l to make pro^ision for a flap of muscle to be cut out 
should this be necessary for arresting hirmorrhage. A large osteoplastic 
flap is turned outwards, bleeding from the tumour controlled by hot 
swabs, and that from the bone by Horsley's wax. If there is any increase 
in intra-cranial pressure, ventricular puncture will have a very beneficial 
effect on the bleeding. The dura mater is incised well outside the 
margins of the tumour, and any bleeding vessels encountered are con- 
trolled with metal clips or the electro-coagulating current. 

I\Tien the dural incision is complete, slight but firm traction on it 
will reveal the extent of the tumour which is often embedded in the 
substance of the brain. With the use of small rolls of wool, soaked in hot 
saline solution, and the point of the diathermy cautery, the tumour 
can be dislodged withont much hreinorrhage. If the tumour is very 
large it is often a better plan to gouge out its interior with an electro- 
surgical loop. As the result of such treatment the tiunour shrinks up 
and its complete removal presents little difficulty. 

If the tumour is situated on both sides of the longitudinal sinus, and 
is anterior to the lateral communicating veins, the whole tunionr with 
the falx and the sinus may be resected without producing motor or 
sensory paralysis. If, however, the tumour is plac^ posteriorly to the 
lateral communicating veins, removal of the longitudinal sinus will 
result in paralysis, and therefoTe this structure should he carefully 
preserved, although complete removal of the tumour mav therebv be 
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rendered impossible. In such cases post-operative radiation therapy 
should be given with the object of completely destroying any tumour 
cells. In cases where a large hypcrtropliicd osteoma of the skull 
overlies a para-sagittal meningioma, the surgeon can trim oti the 
hypertrophied bone, boil the newly-fashioned bone flap for lialf an 
hour, and then replace it. 

At times, meningiomata may arise on the tentorium, in which case 
they must be resected with tlmt structure. If bleeding cannot be 
stopped with the ordinary methods, a muscle flap can be cut and 
applied to the cavity from which the tumour has been removed. 
Vivocol, a Ijremostatic agent, has been found to be most useful for 
completely arresting the hreinorrhagc in some cases where other 
methods have failed. 

Basal Meningiomata. These tumours may be met with in any one 
of the three fossso at the base of the skull, but arc most commonly Wnd 
in the anterior fossa. They behave very similarly to those which 
develop in connection with the simi.'cs, and often produce exostoses 
in the floor of the skull. The common places for tlieir development 
are the olfactor}' grooves, the anterior crest of the sella turcica, and 
the lesser wings of the sphenoid. Tliey may grow to a very large size 
before they give rise to any symptoms, and they tend to become 
calcified. 

The pre-frontal meningiomata are approached through a trans- 
frontal route (see page 1807), those situated in the temporal fossa 
through a large musculo-cutaneous, sub-temporal, decompression 
craniotomy (see page 1818), and basal meningiomata which arise in 
the posterior fossa through a bilateral suboccipital craniotomy (see 
page 1819). 

Meningiomata developing on the surface of the brain represent the 
smallest group of encapsulated tumours. They are easily removed 
and represent a group whicli can be treated surgically 'ivith the greatest 
hope of success. The methods of exposure and removal are very 
similar to those employed in the operative treatment of the para- 
sagittal meningiomata. 

The gliomata form a large group of infiltrating tumours and are 
classified according to their histological structure. The most benign 
types are the oligodendrogliomata and the astrocytomata. These 
grow slowly, and have a tendency to undergo cystic degeneration. 
Such tumours may occur at any age and in any part of the brain. 

The common malignant type of glioma is the spongioblastoma 
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multifonne — a vascular tumour which tends to grow rapidly and has 
no marked tendency to undergo cystic degeneration. 

The most malignant type of the glioma group is the medullo- 
blastoma, for which little can be done surgically. 

Taken as a whole, the glioma group of tumours do not give verj' 
satisfactory results from su^ical treatment. It is true that such 
extensive operations as resection of a cerebral hemisphere have been 
performed in the past, but it is a moot question whether such operations 
are justifiable or not. Gliomata, which are situated in the silent areas 
— pre-frontal region — of the brain, can be removed with the surrounding 
brain by means of the diathermy knife. Those which occur in the 
region of the motor area can often be removed by aspiration. The 
larger gliomata have a tendency to undergo cystic degeneration, and 
the opening up of a cyst may provide convenient access to a deeply 
placed tumour. Hjemorrhage must be controlled by means of electrical 
coagulation. A large decompression area must be left in these cases, 
in order that post-operative X-ray treatment can be given at a later 
period. 

Sub’temporal Decompression. This operation is designed to relieve 
increased intra-cranial pressure by providing a large bole in the meninges 
and skull wall, through which the brain may protrude. In many 
cases it relieves headaches and vomiting and prevents loss of sight, but 
it must be looked upon as an operation which affords only temporary 
relief in cases of cerebral tumour. Nowadays, this operation is 
restricted to deep-seated infiltrating tumours which cannot be exposed 
or removed through an osteoplastic flap exposure. In some cases it 
may be necessary to perform the operation on both sides. 

In this operation a flap is not required, but a vertical incision is 
made just above the ear, extending upwards to the mid-line. The 
incision can be carried right down to the bone. The temporal fascia 
and underlying muscle are split in the line of the incision and so 
retracted as to expose the bone. The skull is perforated by a burr, 
and the opening so made is extended in all directions by the use of 
rongeur forceps. A large decompression can be made in the bone with 
but little damage to the temporal muscle. If the dura is very tense 
owing to great increase in the intra-cranial pressure, the lateral ventricle 
should be tapped before the dura mater is incised. The dura mater 
should be opened in a radiating manner, from about the middle of the 
decompressed area. The brain will bulge through the opening in the 
dura, and this membrane will prevent the brain from coming into 
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contact with the edges of the apcrtnre in the skull. No attempt should 
be made to close the dura mater. The temporal muscle and fascia are 
united over the protruding brain by means of interrupted catgut 
sutures. The scalp is closed by interrupted silk sutures. 
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Cerebellar Operations. For these operations the patient is placed 
in the prone position as shown in figure 87C. The surgeon will often 
find it advantageous to have the head end of the table raised and the 
other end low'ered. There arc two incisions, either of which will give 
satisfactory and adequate exposure 


of the cerebellar region- One, the 
so-called “ cross-bow* ” incision, is 
showTi in figure 906, and requires 
no explanation, while the other, 
w’hich gives just as good an exposure 
in most cases and is the incision par 
excellence in children, consists of a 
vertical incision along the mid-line 
extending from well above the 
lambda to the spine of the seventh 
cervical vertebra (fig. 907). This 
vertical, mid-line incision heals up 
very quickly, the muscles come 
together ^vithout tension, and the 
resulting scar is negligible (fig. 908). 







If the ‘ cross-bow ” incision is made, the two scalp flaps are 
reflected dois-nwards and outwards, and the innscles are detaclied from 
the occipital bone by means of a nigine. 

Two burr holes are made in the posterior fossjo of the skull, and 
the bone surrounding the burr holes removed by curved rongeur 
forceps. Any bleeding from the bone, cither from its cut surface or 
from cmissarj' veins, is controlled by the application of Horsley’s bone 
wax. If the intra-cranial pressure is very high, the posterior arch of 
the atlas is removed and the lateral ventricle is tapped by retracting 
the upper end of the scalp incision and making a small burr hole 
through which a ventricular needle can be passed (fig. 909). "Wheu the 
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intra-cranial pressure has been so reduced that the exposed dura is no 
longer tense, it can he incised in a transverse manner and the cerebellar 
lobes exposed (fig. 910). The cerebellar hemispheres should be care- 
fully palpated in order to discover any evidence of the presence of an 
underlying tumour. At times bulging of one of the cerebellar hemi- 
spheres or of the vermis indicates the presence of a tumour. When 
such is the case, an incision may be made with the diathermy kmife 
over the bulging, and the tumour removed. 

If nothing is found in the hemispheres themselves, the region of the 
cerebello-pontine region can be exposed by careful medial retraction 
of the cerebellar hemispheres, when the seventh and eighth nerves 
passing into the internal auditory meatus will come into view, and 
below these the ninth, tenth, and eleventh nerves passing out 
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of rt^ pcetsior foesa throiisH the jcgnlar foramen (fig. 912). This 
erprtsaw can be used for intre-cranul division of the eighth 
and ninth cranial nerves in cases of Meniere's Dbease or of 
paroxTsmal giosso-pharvngeal cexnralgii. 

If an acoustic neuroma of 
the eighth nerve is exposed, the 
sheath of the tumour is incised 
and the contents removed by 
suction. The chancteifetic 
features of these so-called e^hth 
nerve tumours is their very 
slo'sr growth, and their general 
tendency to undergo fattv de- 
generatioa. These tumours are 
often of considerable size, and 
by their continual pressure 
frequently erode the intemal 
auditory meatus (fig. 913), If 
the subsTance of the tumour is 
re^tant and cannot he removed 
by suction, tbe capsule may 
have to he incfred and its 
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contents enuclcnted by means of tlic electro-surgical loop. Any 
attempt to avulso the cightli nerve together unth the tumour may 
prove fatal, owing to the uncontrollable hosmorrhage from the 
auditory and other arteries, or damage to the brain stem. 

In closing the operation field after a cerebellar operation, the dura 
mater should not be sutured. The muscles are brought together by 
means of interrupted sutures and the scalp approximated in the usual 
way. No drainage is required. 

Pineal Tumours. These tumours arc more common than is generally 
supposed. Owing to their proximity to the superior corpora quadri- 
gemina, they often give rise to a definite pineal sjmdrome. The pineal 
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body has a definite tendency to calcify, and pineal tumours are often 
radio-opaque. Cysts are also liable to develop in the pineal (fig. 914), 
and to give rise to pressure symptoms. Surgical extirpation must be 
regarded as the only rational form of treatment for pineal tumours. 
Operative treatment may be followed by a course of deep X-ray 
therapy, as it is often impossible to be quite certain that every particle 
of the tumour has been removed. 

There are two methods of approach to pineal tumours, and both 
demand a large right occipito-parietal osteoplastic flap. Dandy’s 
approach is the operation of choice. The dura mater is opened uddely 
as a flap and turned downwards. Some superficial cerebral veins 
running into the longitudinal sinus must be secured between fine 
ligatures or silver clips. Care should be taken to avoid injury to the 
vein which drains the Bolandic area of the brain, otherwise a transient 
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liemiplegia may result. After the cerebral veins have been dinded, the 
■whole of the posterior extremity of the hemisphere* is retracted to 
such an extent as to expose the falx cerebri. Continued retraction 
will bring the inferior longitudinal sinus into view, and beneath it the 
corpus callosum. In order to obtain adequate retraction without 
damaging the cortex of the hemisphere, it is always necessary to tap 
the lateral ventricle. To obtain an adequate exposure of the splenium 
of the corpus callosum, it is often advisable to divide the inferior 
longitudinal sinus between silver clips and then slit up the lower border 



of the falx for half an inch or more. The splenium of the corpus 
callosum is theu incised in the nud-lice and the tumour exposed. The 
most important structure in relation to the tumour is the great vein 
of Galen which lies under the fornix. This vein and its tributaries 
should be carefully preser> ed (fig. 913). The tumour must be carefully 
tlissected out. In this procedure the third ventricle is sometimes 
opened. All bleeding is controlled by the application of silver clips or 
the use of the diathermv point. Ihe posterior part of the cerebral 

* This is generallv feasible owing to the fact that pineal tmnours are usnallp 
associated with hj-drocephalas, which can be tapped, thus rednein'’ the bnik of the 
hemisphere. 
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hemisphere is allowed to fall back into place, and the dura mater 
siitnred with one or tn’o tethering sutures. Drainage for a day or so 
is often necessary. The osteoplastic flap is replaced and the scalp 
sutured. 

The second method of surgical removal of a pineal tumour is that 
devised by Van 'Wagenen, in which the tumour is attacked through 
the dilated lateral ventricle. This is an easier method because as soon 
as the ventricle is opene<l the tumour can be seen bulging through 
the median wall of the ventricle. The disadvantage of this method 
is that it usually leaves some permanent disturbance of function in 
the form of hemiplegia and honionomous hemianopia. 

It is a remarkable fact that an internal hydrocephalus, although 
causing gradual destruction of cerebral tissue, is an advantage to the 
surgeon when reino^’ing a pineal tumour. It would othenvise be 
impossible to retract the posterior part of a normal hemisphere 
sufliciently without causing some permanent damage. ‘When the fluid 
from the ventricle is withdrawn in a case of internal hydrocephalus, 
the flattened-out hemisphere can be retracted without any further 
damage ensuing. Post-operative radiation therapy is necessary in 
most cases after the removal of pineal tumours, ns it is impossible to 
be absolutely certain that every particle of the tumour has been 
removed. 

Angiomata. These are uncommon tumours and occur in two 
forms. In one, an angiomatous nodule may be found deeply embedded 
in the brain substance and surrounded by a cyst. These cases are suit- 
able for treatment with the diathermy point. The other type occurs 
as a mass of dilated thin-wallcd vessels which are quite unsuitable for 
excision owing to the uncontrollable hjemorrhage which would inevit- 
ably ensue. Some of the larger vessels may be occluded with silver 
clips, but the best form of treatment is to give deep X-ray therapy. 
Quite good results have been achieved by this method. 

Posl-oj)€raiive Treatment of Brain Operations. One of the best 
methods of combating definite shock from which a patient may suffer 
after a brain operation is to give five or six ounces of black coffee per 
rectum. If there has been much loss of blood and the blood-pressure 
is low, a blood-transfusion should be given. 

As a rule, pain in the wound is very slight, and if present can be 
controlled by small doses of morphia. Uncontrollable pain persisting 
after twenty-four hours is very suggestive of internal hajmorrhage. 
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If, in addition to pain, the patient hecomes restless and respiration 
slow, it is absolutely necessary to open the wound, elevate the bone 
flap, suck out the blood clot, and secure the bleeding points. 

Vomiting is not a common sequel to brain operations, but it occurs 
occasionallv after cerebellar operations and may be due to irritation 
of the fioor of the fourth ventricle. 

Headache mar occur after any operation on the brain, and is quite 
commonlv caused bv slight hsDmoTrbage, which is often relieved by 
lumbar puncture. TTiis may have to be repeated several times. 

Mania b sometimes a post-operative complication in those cases 
where a large tumour has been removed from the frontal lobe. Strong 
sedatives are required to keep the patient from becoming exhausted, 
or from damaging the wound. 

Hyperpyrexia b the most troublesome complication which occurs 
as a post-operative sequel ; fortunately it is not common. It demands 
immediate treatment, otherwise the patient will die. The temperature, 
which often rises to 100’, must be lowered, and tbb can be effected by 
removing all bed and clothing from the patient, wrapping him up in 
a wet blanket, and maintaining tbb treatment until the temperature 
falk to 99® or 100®. 

The patient should always be encouraged to drink plenty of 
fluid in order to replace the loss of blood and of cerebro-spinal 
fluid. 

Poft-operatite Padiation Treofmen/. It b a curious fact that the 
majority of cerebral tumours are radio-sensitive, and that the most 
rapidly growing tumours are the most sensitive. As the sulcal 
removal of tumours of the brain b in the majority of cases incomplete, 
it b necessary to complete the cure by radio-therapy. Both X-rays 
and the gamma rays of radium are equally effective. 

It b necessary that a decompression should be performed prior to 
any radiation therapy, as some cedema of the brain alwavs follows 
thb form of treatment. Two weels after the decompression and when 
the scalp wound has healed, the head is covered with a cap of Columbia 
paste and the opening in the skull fe marked on the cap. Screened 
radium needles containing 1 and 1*5 milligrammes are us^ The cap 
b worn continuously for fifteen to eighteen hours each day. An 
average total dose should be 16,000 mgm. hours. There is less reaction 
after radium than after X-ray treatment. 
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ABSCESS OF THE BRAIN 

Pyogenic infection is, of course, the ultimate cause of all cerebral 
suppuration, but the manner in which the organisms find their way 
to the brain varies considerably. 

A cerebral abscess may be due to traumatism, either in the early 
or late stages of head injur}’. However, the commonest cause of all 
abscesses in the brain is chronic otorrhoea 
(fig. 91G), the cerebellum being almost as 
frequently involved as tlie cerebrum. Jn 
the former, the abscess is usually in the 
anterior portion of the lateral lobe (d fig. 

916) close to the back of the petrous 
bone, whilst in the latter the posterior 
portion of the tcrnporo-sphcnoidal lobe 
is most frequently affected. The in- 
flammation may spread directly from 
the tympanic cavity or inner aspect of 
the mastoid process through the bone 
to the membranes wliich become adherent 
to the brain, and subsequently involve the 
cerebral substance. Occasionally, a sub- 
cranial abscess is first developed (d fig. 

916), and the cerebral affection follows. 

In some cases a perforation through the 
tegmen tympani communicates with an 
abscess cavity^ and the abscess discharges 
and drains through the ear, Jlore 
commonly, a layer of brain tissue inter- 
venes between the membranes and the 
pus, and infection then spreads along the 
cerebral vessels and their sheaths. 

Abscesses of a similar type, occupying 
the anterior part of the frontal lobe, 
occur in connection with suppuration in the frontal sinus, the 
abscess being usually acute and secondary to a frontal osteomyelitis. 
An abscess may also follow purulent infection of the sphenoidal and 
ethmoidal sinuses, or thrombosis of the cavernous sinus. 

The treatment of a brain abscess follows the usual rule, viz., to give 
an exit to the pus as soon as possible ; no delay is justifiable once the 
diagnosis has been made. The patient is prepared in the same way as 
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foT operation on a cerebral tumour. A flap of scalp tissue is raised, 
and in such a manner as vrill serve roost effectively for subsequent 
drainage. A gouge or burr is applied in accordance with the special 
indications given by the symptoms of the case. "IMien the circle of 
bone has been removed, the exposed surface and cut edge should be 
well rubbed over with powdered iodoform and boric acid, or ^vitb 
B.I.P.P., in onler to guard them from infection. Tlie dura mater, 
which bulges into the wound but does not pulsate, is then carefully 
incised. A mere slit is all that is required, and by this means the abscess 
cavity may be opened ; more usually, however, the brain substance 
protrudes. In the latter case, careful exploration of the hrain .should 
be made in different directions, with a Cushing pus-seeker. In a 
temporo-sphenoidal absce.«y5 the most likely direction is doumwards 
and inwards, towards the tegmen tjTnpani. Pus, when discovered, is 
allowed to escape. .A fine drainage-tul>e i.s inserted and the wound 
lightly packed with iodoform gauze. The tube should he removed each 
day and a new one inserted. Drainage .should be kept up for at least 
ten days and the wound then allowed to granulate. 

Symptoms of re-accumulation or of extension of the mischief to the 
meninges will, of course, necessitate a re-opening of the wound, and the 
institution of free and effective drainage. It is important to make a 
small opening through the dura mater, as otherwise a cerebral hernia 
is sure to ensue. 

In middle ear dL«ease, diagnosis regarding the presence of an abscess 
and its situation is often doubtful. If suspected, the antrum and attic 
should be opened and explored thoroughly. If the disease is more 
marked in the former, the further steps of the operation must be 
directed towards the cerebellum, but if in the latter, towards the cere- 
brum. By carafully lemoving the bone behind and above the antrum, 
the lateral sinus is exposed, and by working above and below it the 
cerebrum or cerebellum can be examined and, if need be, incised. 
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TniGEMIKAL NEUnALGIA 

Neuralgia of the fifth cmniiil nerve, or tie doitlourcvix, is a condition 
which is characterised by severe paroxysmal attacks of acute pain along 
one or more divisions of the nerve without there being any evidence 
whatsoever of any organic disease of the ncr\’c itself. The rctiology of 
the condition is still unknown ; it is rare before middle life and is more 
common in females. If medical means, inchiding the inhalation of 
trichlorethylene, fail to cure the condition then surgical measures must 
he adopted, as the pain is so severe that patients may oven become 
suicidal in their attempts to get relief. Tlie surgical measures which 
may be adopted arc alcoholic injections into the nerve tnmks or into 
the Gasserian ganglion itself, and if this fails tlicn division of the sensory 
root should be performed. AH operations on the ganglion itself have 
been abandoned as they do not give such good results as section of the 
sensory root. 

As the disorder frequently affects the second and third divi- 
sions of the nerve, while the first is but rarely involved, any 
alcohol injections to give relief of pain should be given into the 
main divisions as they emerge from the foramina in the skull. 
Injections into the infra-orbital nerve or the mental nerve are 
not likely to give relief, as reference to figure 917 will readily 
confirm. 

There can be no dogmatic advice with regard to patients suffering 
from trigeminal neuralgia, as to which form of treatment is the best ; 
every patient must be considered independently. If the patient is in 
good health apart from the neuralgia, then open operation and division 
of the sensory root is undoubtedly the treatment. If, on the other 
hand, the patient is aged and debilitated, alcohol injection is the obvious 
treatment. 

Even in those cases where open division of the sensory root is 
contemplated, it is a gound procedure to inject the Gasserian ganglion 
1830 
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prior to the operation, so that the patient may experience the numbness 
of the face which is permanent after the division of the sensory root, 
but temporary after alcohol injections. This is quite necessary, as 
frequently patients when cured 
of their neuralgia complain 
bitterly of the numbness or 
“ dea^css ” of the face, and 
even go so far as to blame the 
surgeon for not telling them 
before the operation that such 
a condition would ensue. 

Alcohol injections. There is 
only one way in which the 
technique of alcohol injections 
into the second and third 
divisions of the fifth ne^^'e or 
into the Gasserian ganglion 
itself can be perfected, and 
that is by repeated attempts 
on the cadaver. 2Cot imtil the 
surgeon is quite familiar ^vith 
the method on the cadaver 
should be attempt the injection 
on the bring patient. In the past, failure of injections to cure the pain 
has quite often been due to the fact that they have been carried 
out by inexperienced indiriduals. 

The equipment required consists of a 2 cc. Record syringe and a 
set of needles as shown in figure 918. There are many varieties of 
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needles, but they should be made of stainless steel and vary from 
3 to 5 inches in length, and should be graduated in centimetres. Some 
1 per cent solution of novocaine and some 90 per cent alcohol complete 
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the requirements. Although some ftuthorities advise a general anms- 
thctic for the injections, this should always be avoided, as it is very 
important to have the co-operation of the patient. 

Injection of the Maxillary Nerve, There is only one real method for 
injecting this nerve, which should always be done at the foramen 
rotundurn, and that is the one devised by Dr. Harris of St. Mary’s 
Hospital. 

The patient is seated on a chair, while the head is kept still by 
a nurse who holds it from behind. The akin of the face is painted with 
some 2i per cent solution of iodine in absolute alcohol. Two points on the 
skin of the cheek require to be marked out, the first being the point where 
the anterior border of the coronoid process forms an angle with the malar 
bone. The second point is the frontal process of the malar bone where 
it bends sharply upwards. These two points are joined by a straight 
line. 

Some 1 per cent novocainc is injected with a hypodermic needle into 
the lower of thetwo pointsmarked out. The injectingneedle isnowtaken 
in the right hand -with the index finger pressed against the barrel of the 
needle to steady it. The needle is gently pressed through the cheek in an 
inward and upward direction at an angle of about forty degrees above 
the horizontal, taking care to keep the line of the needle in the direction 
of the line drawn on the surface of the cheek. The point of the needle 
\vill pass behind the maxilla and enter the pterygo-maxiilary fissure. 
The superior maxillary nerve is encountered at the foramen rotundurn, 
usually at a depth of 2 inches. The patient complains of pain which is 
referred to the side of the nose and upper iip wherever the nerve is 
punctured by the needle. It is a good plan to inject two or three drops 
of novocaine solution, and after half a minute there should be some 
slight anaesthesia in the peripheral distribution of the second division 
of the fifth nerve on the face. If this occurs, then five or six drops 
of 90 per cent alcohol are slowly injected, producing, to begin 
with, a burning sensation in the cheek, lip, and nose, followed by 
anaesthesia. 

If the novocaine were not injected previous to the injection of 
alcohol, the patient would suffer intolerable pain. 

Injection of the Mandibular Nerve. There are two routes available for 
the injection of this nerve, both having their advocates and both giving 
good results. There is the horizontal lateral approach, which has been 
perfected by Harris, and an ascending anterior approach, which is 
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advocated by Hartel. Personally, I have always used tlie anterior 
approach for a number of years and it gives excellent results (fig. 01 0). 

Lateral route. In this route the needle passes beneath the zygoma 
and through the sigmoid notch of the mandible. It is therefore 
important to marh out the under-surface of the zygoma, which can 
readily be done as it is subcntaneous. The lower border of the sigmoid 
notch can be demarcated by a line drawm from the incisura notch of 
the ear to the lower border of the ala of the nose. Tlie vertical plane, 

which, passing at right angles 
to the side of the cheek, cuts 
tlie foramen ovale, can be 
marked out quite easily, as it 
lies 1 inch in front of the 
middle of the external auditory 
meatus. The needle is intro- 
duced at the point where the 
vertical line intersects the line 
marking the sigmoid notch, 
and some novocaine is injected. 
The needle is then pushed 
inwards and slightly upwards 
until the foramen ovale is 
reached, which is usually at a 
depth of 5 cm. The patient 
often complains of a stabbing 
pain in the lower lip and chin ; 
a few drops of novocaine are 
injected and if ansesthesia 
develops in the area of 
distribution of the nerve, 1 cubic centimetre of 90 per cent alcohol 
is slowly injected. If the needle is directed too far backwards, its 
point may enter the Eustachian tube and the patient will complain 
of pain in the ear, while if the needle is inserted too low, the pharynx 
may he perforated, causing pain in the throat. In either case it is 
essential that the needle should be wifhdraum and another attempt 
made to enter the foramen ovale. 

As quite a number of patients who suffer from trigeminal neuralgia 
are edentulous, there may be some difficulty in traversing the sigmoid 
notch ; in these cases, if the mouth is fixed in an open position by 
means of a dental prop, the difficulty is easily overcome. 
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Anterior route. This is tlic longer of the two routes, the foramen 
ovale lying about 8-5 cm, from the shin (sec fig. 919). The foramen is 
approached from a better angle from below and in front, and is, in my 
opinion, a more sntisfactorj* method. The patient is seated on a chair 
facing tiic surgeon, while a nurse steadies the back of the head. After 
some iodine solution has been applied to the cheek a point is marked out 
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2 cm. external to the angle of the mouth ; this point is then infiltrated 
yith some novocainc solution. A S-inch needle is introduced at the point 
selected and passed in an up^Ya^d, backward, and inward direction 
so that it is superficial to the buccinator muscle but deep to the 
mandible (figs. 920 and 921). 

The needle can be guided by a finger introduced into the patient’s 
mouth. It is made to pass through the external pterygoid muscle and 
into the nerve as it passes out of the foramen ovale. Quite frequently 
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the nerve is “ hit off ” at the first attempt, but at other times the point 
of the needle strikes the smooth infra-temporal crest of the temporal 
bone. In such cases it is necessary to manipulate carefully backwards 
so as to enter the foramen ovale. It is qvutc possible to enter the 
Eustachian tube or pharjmx, when the needle is introduced too horizont- 
ally or too medially ; in either case the needle must be withdrawn 
and another attempt made. It is very important not to introduce the 
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needle too deeply, as it may pass into the Gasserian ganglion and 
through into the subarachnoid space ; in such a case cerebro-spinal 
fluid will drip from the needle when the stylet is withdrawn. On no 
account should any alcohol be injected in such a case, or paralysis of 
the sixth, seventh, and eighth cranial nerves may occur. 

On very rare occasions the internal maxillary artery may be injured 
and a haematoma may develop ; this, however, calls for no treatment. 
As soon as the nerve is reached it is injected in a similar manner to 
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that described in the lateral method of approach. Figure 922, which 
was kindly drawn by Professor Parsons from a section which he pre- 
pared for me at St. Tlionias*s Hospital, will give the reader a good 
idea of the relationship of 


the mandibular nerve to the 
pterygoid muscles. 

Injection of the Gasserian 
Ganglion. Although the gang- 
lion may be injected by a 
lateral or an anterior route, 
the latter is far more reliable 
and satisfactory and is the 
only one described here. The 
method is in every way similar 
to that used for injecting the 
mandibular nen.’c from the 
front, except that the needle 
is introduced a further centi- 
metre when the nerve is 
reached at the foramen ovale. 
It is very important that no 
alcohol should reach the sub- 
arachnoid space. 

After injection of the gang- 
lion has produced amesthesia 
of all three divisions of the 
trigeminal nerve, neuropathic 
keratitis may occur. It is 



therefore a wise precaution 
to stitch the upper and 
lower lids together. The 


or A FitoiBv Rectio'* 2 Mst. rv fbo'it 
orniB Forahb^ Ovalb see'i ntou in front. The reuition 
OF THE Third Dimsiot of the Fifth N’ekveto the Ptert- 

0010 McacL£3 CAH BE READILY 8EBY. 


muscles of mastication are of profe»*or f. a. Par>on,. 

Tkoniat'4 ilotfilal.) 

freq^uently paralysed alter 

alcohol injection into the ganglion, but motor recovery is generally 
tbe rule after two or three months. In rare cases, where the neuralgia 


is bilateral, it is important not to inject the second side until the mastic- 
atory muscles on the first side have fully recovered their tone, or 
mastication will be impossible. It is a very wise precaution to X-ray 
the skull in all cases where injection into the ganglion is contemplated, 
so as to see the shape, size, and position of the foramen ovale. 
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Division of the Sensory Hoot. This operation, wliich is associated 
with the name of Frazier, has replaced all operations on the Gasserian 
ganglion, as it gives such excellent results. General anesthesia com- 
bined with local novocaine infiltration into the area of operation is 
preferred to local anjesthesia by itself. The patient should be operated 
upon in a dental chair so as to maintain the head in a vertical position ; 
bv so doing, venous bleeding is reduced, and escape of fluid from the 
somewhat small and dependent operation area is greatly facilitated. 
Some castor oil drops should be instilled into the eye on the affected 
side, and a piece of gutta-percha tissue should be used to cover it. 



FoTH NcBrs. Lr<E cfDtciTEs tzc orB-irto xiDB u TUB Stnu 


The scalp in the region of the temporal fossa should be infiltrated 
with i per cent novocaine. An incision, 3 inches in length, is made in 
front of the ear extending over the zj'goraa (fig, 923). 

The vertical incision has replaced all the old-fashioned horseshoe 
flaps, as it gives quite adequate exposure. The temporal fascia and 
underlying muscle are incised in the same line as the skin incision and 
retracted laterally. The periosteum is incised and detached from the 
temporal bone by means of a periosteal elevator. A burr hole is then 
made through the temporal bone ; this opening is then enlarged u’ith 
bone forceps imtil it is about two inches in diameter (fig, 924). 

The opening should extend domiwards as far as the infra-temporal 
crest. The dura mater is carefully separated from the base of the skull 
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and a blunt retractor is inserted to keep the brain away from the middle 
fossa. The middle meningeal artery is exposed as it emerges into the 
middle fossa through the foramen spinosum ; it is either tied ^nth 
two ligatures or coagulated nith the diathermy current. In some cases, 
the foramen spinosum may be plugged with a small spigot of whitewood 
if other methods fail to stop the bleeding. 

The dura mater is still further stripped up until the third division 
of the fifth ner%’e and the edge of the foramen ovale arc exposed. The 
sheath of the ner\’c is incised and gently pushed upwards and back- 
wards, and in so doing the Gasserian ganglion is exposed (fig. 925). 

As a general nile, if the area is well illuminated, the sensorj' root 
can be seen through the arachnoid sheath. A small flap of arachnoid 
sheath is now turned domiwards, e.xposing the fan-shaped fibres of 
the sensorj’ root (fig. 920). 

By means of a small blunt hook the fibres of the sensory root are 
dra^vn outwards, exposing the motor root, which can gcncrallybe recog- 
nised without difficulty as it is a small compact structure (fig. 927). 

The sensory root is divided just behind the ganglion. 

Although some authorities advocate a partial section of the sensorj’ 
root, leaving the ophtlialmic nerve supply intact, this is not to be recom- 
mended, as it may lead to saving some fibres of the second division 
and so not curing the pain. Again, in some cases, after partial section 
of the sensor)’ root, pam develops in the ophthalmic division. 

Alter the removal of the retractor, the brain falls back into its 
place and the temporal muscle can be sutured with a few interrupted 
catgut sutures. The skiu is closed with a few interrupted silkworm- 
gut sutures. A watch-glass is placed over the eye and secured by a 
piece of strapping. The patient should be kept in bed for a week 
and may then be discharged. If any signs of keratitis ocenr, it is 
advisable to stitch the upper and lower lids together, but this rarely 
occurs if the patient is instructed not to rub the eye and to keep out 
of dusty places. 

Tumours of the Gasserian Ganglion. These are very rare and give rise 
to symptoms which simulate those of trigeminal neuralgia, together 
with early paralysis of the motor root. The pain is incessant and not 
paro^smal in character, and this important characteristic should 
always make the surgeon think of the possibility of a Gasserian ganglion 
tumour. 

These tumours can be exposed and removed through a similar 
approach to that used in dividing the sensory root of the fifth nerve. 
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The Spinal Cord 

The surgery of the spiual cord has progressed considerably during the 
last ten years. During that time certain accessory aids to diagnosis 
have been discovered. The use of Uptodol,^ when injected into the 
cisterna magna by the method of cisternal puncture, has helped con- 
siderably in the diagnosis of intra-dural tumours. The fluid (1 to 1*5 
cc.) is slowly injected after cisternal puncture. If there is a spinal 
block, the lipiodol is held up and the level determined by X-rays 
(flgs. 028 and 929). 

I/umbar punclure is more extensively used, and in itself gives 
useful information, not only regarding the cerebro-spinal fluid 
pressure, but also regarding the nature of the fluid itself. 
An examination of the cerebio-spinal fluid below the level of a 
spinal block due to a tumour will reveal a yellow-coloured fluid 
(xanthochromine) with a high percentage of albumen and increased 
globulin. 

The technique of lumbar puncture is quite simple. A stout anti- 
toxin or exploring needle should be selected and sterilised by boiling, 
and the skin in the region of the third and fourth lumbar interspaces 
(the spinal process of the fourth vertebra is on a line joining the iliac 
crests) should be carefully purified. The patient sits or lies with the 
body well flexed. The needle is then insetted in the fourth interspace, 
just to one side of the mid-line. The direction of the needle is slightly 
upwards and for^vards. In most cases the needle will go straight into 
the spinal canal below the termination of the spinal cord, and the 
cerebro-spinal fluid will escape (fig. 930). If bone is encoimtered, 
it is advisable to withdraw the needle and le-insert it at a slightly 

* Lipiodol is a colloidal solution of iodine in oil of poppy in the proportion of 
0*54 cgm. of iodine to 1 cc. of the oil. 
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different angle. In cases of repeated failure, the third interspace 
may be tried. Under ordinary circumstances the fluid escapes quietly, 
drop by drop ; but in cases of increased tension, it may gush out. 
The pressure of the fluid can easily be measured by a manometer 
(fig. 931). 

The ancesthetic used in spinal operations must give complete 
relaxation of the skeletal musculature. As a routine, avertin anses- 
thesia combined Avith intra-trachcal gas and oxygen gives excellent 



DuaUM DroioiTcca tac Nibpuc m the Theca 
cr THE OrEKATioit or LcmAB Pthcttse. 


results. Local infiltration of the skin and spinal muscles with 0-5 per 
cent of novocaine is always advisable, as it considerably lessens both 
shock and haemorrhage. 

The position of the patient is important ; a prone position with a 
pillow under the thorax gives the surgeon as much room as he requires 
and respirations are not embarrassed (fig. 932). 


SPINA BIFIDA 

Spina bifida is tbe condition resulting from the failure of closure of 
the vertebral canal. In most of its varieties this defect is associated 
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vrith the visible protrusion of the spinal cord or its membranes, the 
exception being spina bifida occulta, where this does not occur. In 



the course of normal develop- 
ment the spinal cord is formed 
&om a linear depression of the 
epiblast. Union of the lips of 
this medollaiy groove takes place 
to form the spinal cord with its 
central canaL The epiblast 
unites again to cover the 
primitive spinal cord- Later, 
the growth inwards of the 
mesoblast, which is to form the 
laminje and spinal membranes, 
separates the two epiblastic 
structures — skin and spinal cord- 
The closure of the central canal 
begins in the thoracic region of 
the mednllaTj* groove, and pro- 
gresses in both directions, the 
caudal portion being the last 
to close. The failure of this 
development at anj of its stages 
results in one or other of the 
vanous types of spina bifida. 
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Types. (1) Complete rhacJtis- 
ehisis. This condition follows the 
failure of union of any part of 
the lips of the medullary groove. 
It is very rare and is not 
compatible with viability. 

(2) Partial rliachischisis or 
tnyelocde. The non-union of the 
medullary groove is limited in 
extent and, as a rule, affects that 
portion which is normally the 


last to close. The cord appears as a red, raw area (area mednllo 
rascolosa), sarronnded by a zone covered with a thin layer c 
eprthehnm (zona epithclio«rosa). The chad, a not stai-bom, doe 
not survive more than a day or two. 
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(3) MetiingoceJe, A herniation of the arachnoid and dura mater 
has taken place tlirough a deficiency in the posterior walls of the 
vertebra), forming a tumour which is covered by skin. The spmal 
cord is normal in position. Clinically, the condition presents itself as a 
cystic swelling over the lower part of the back. It is translucent. The 
skin over a meningocele is usually normal. Pressure over the swelling 
may diminish its size, and an impulse may be felt on coughing or 
crying (see fig. 935). 

(4) Mcningo-myclocele. This condition differs from the preceding 
in that the spinal cord is no longer normal in position, but herniates 
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backwards into the sac of the tumour. Both the spinal cord and the 
nerve-roots may be adherent to the inner wall of the sac, and can then 
be seen on trans-illumination (fig. 933). It appears as a flattened 
tumour, frequently with a centrally situated groove which indicates the 
attachment of the cord. Clinical evidence of interference mth the 
function of the cord is usually present in the form of paralysis, trophic 
disturbances, etc. This type of spina bifida occurs most frequently 
in the lumbar region. 

(5) Syringo-myelocde. In this type the central canal of the cord 
is distended, and its thin ependymal dorsal wall projects baclnvards 
through the deficiency in the posterior arches. The dura mater is 
completely absent over the dorsal surface of the tumour, and the 
arachnoid is adherent to the skin. The condition is associated with 
nervous lesions similar to the previous type. Pressure on the sac of a 
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spina bifida m&y cause bulging of the anterior fontanelle (fig. 934). 
XHceration of the overlying skin is very liable to occur, and is follon-ed 
by rupture of tbe sac and subsequent infection. 

The nervous lesions present take the form of paralysis of the lou'er 
limbs associated ^vith deformity, paralysis of the sphincters of the 
bladder and anal canal, and trophic ulcers. Frequently other deform- 
ities are present in the child, such as scoliosis, absence of ribs, intestinal 
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defects, and hydrocephalus. This latter may follow surgical treatment 
of the condition. Those with a meningocele are the onlv ones likely 
to survive early infancy. 

(6) Spina Bifida OccuJta. This condition undoubtedlv occurs in 
many cases without ^ving any symptoms of its presence. In others,how' 
ever, interference with the function of the cord may result from either 
traction on the latter by a band of adhesion between it and the skin 
overlying the defect in the vertebra, or from the pressure of an associ- 
ated tumour, usually a lipoma. As growth takes place and particularly 
between the ages of ten and fifteen, the cord is pulled upon and results in 
paralysis of the lower limbs, trophic changes and sphincter disturbances. 
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The skin over the defect is frequently excessively hairy, and a tmnour, 
usuallv a lipoma, mav be present (fig. 938). 

ilanv of the cases of spina bifida are still-born, and of those vhich 
survive birth a considerable proportion die within the first year. 

T reatinent. Successful operative treatment can, as a rule, only be 
undertaken for meningoceles and for those cases of spina bifida occulta 
giving rise to symptoms. In meningo-myeloceles and syringo-myelo- 
celes. attempts to cl<»ethe defect should only be made in the exceptional 
cases in which paralvses. etc., are absent. 
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Fig. 039.— JiENrjQoceLB rv ispa5T Two nctits Old jcst rMom to Opeiutjov. 

Por spina bifida occulta, any tumour present is excised, and by 
careful dissection tbe fibrous band connecting tbe sldn and spinal cord 
ia defined and cut across. The spinal muscles are carefully sutured 
over the defect. 

In meningoceles the dural sac is carefully exposed and its neck 
defined. The sac is then removed and the neck sutured. An attempt 
is made to suture the muscles over the defect (figs. 939 and 940). 
There is a risk of the subsequent development of hydrocephalus after 
the operative treatment of spina bifida. 
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SPINAL TUMOraS 

The term “ spinal tumour,” as in analogous descriptions of 
cranial tnmour, is used in its broadest sense, and includes not only 
tumours arising from the cord itself, but also those which have their 
origin in its protective spinal membranes and vertebra. Furthermore, 
the term does not apply only to true neoplasms, but embraces also 
certain chronic inflamma tory conditions and cysts. 

It is now fifty years since a spinal tumour was first successfully 
removed by the late Sir Victor Horsley. During this period much 
has been added to our knowledge of this condition both by careful 
study of its clinical manifestations and by the introduction of precise 
methods to help in its diagnosis and accurate localisation. 

Although of considerably less freqnent occurrence than the cerebral 
tumour (1 : 6), the condition is a mnch more hopeful one from the 
point of view of treatment and prognoas. The more favourable outlook 
depends on the fact that, whereas the larger proportion of cerebral 
tumours are non-encapsulated and therefore irremovable, the converse 
holds good in. the case of spinal tumours. It is, in addition, particularly 
fortunate that compression may be present for a considerable period 
of time, even years, and yet recovery without serious permanent 
disability occurs in most cases after removal of the causative tumour. 

Cla^sifcation. The situation of the tumour forms the most satis- 
factory basis of classification. Tumours may be : 

(1) Eitra-doraL 

(2) Intra-doral : 

(а) Eitra-meduUary. 

(б) Intra-meduUary. 

(1) ETtra-dural Ttimoitn. The bulk of these are malignant tumours 
of bone — secondary caremoma or primary sarcoma. Very much less 
commonly (1 : 10), a bemgn tumour, such as an osteoma, chondroma, 
an^oma or lipoma (rare, except in association with spina bifida) may 
occur. 

Exceptionally, pressure symptoms have been found with multiple 
myelomatosis and again, very rarely, due to the presence of a hydatid 
cyst. 

It will be obvious that only in few cases with this particular type of 
cord compression can successful surgical intervention be made. 
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(2) Intra-dural Tumours, (a) Extra-medulkiy. In a series of 
330 cases operated upon, Frazier found almost 50 per cent to be of this 
type. (This series, of course, excludes some of the extra-dural type 
which, on account of their recognition as malignant neoplasms of bone, 
whether primary or secondary, were not operated upon.) The large 
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majority of tumours of this type are either benign endotheliomata 
(meningioma, psammoma), or neurofibromata. In very rare cases the 
tumour may be an angioma, gumma, or tuberculoma. 

(6) Intra-medullary. These tumours are of a nature similar to 
those commonly occurring in the brain, and usually called gliomata or 
glio'Sarcomata. They have the same important feature, namely, their 
infiltrative character, which prevents their surgical extirpation. 

This group constituted 11 per cent of Frazier’s cases. To sum up, 
excluding cases of malignant disease of bone, about 60 per cent of 
spinal tumours are benign tumours which are suitable for surgical 
measures to he undertaken for their removal. 

Considered as a whole, spinal tumours are foimd most frequently 
in the thoracic region of the cord, and the common type of 
tumour, that is the extra-raedulJary, is found most usually 
posteriorly or postero-laterally in connection with the sensory nerve 
roots. 

In some cases the tumour present may he partly intra-dural and 
partly extra-dural, the two portions being connected by a constricted 
neck. Non-recognition of a dumb-bell tumour, as it is called, may 
result in only one part of the tumour being removed at operation and 
failure to relieve the cord compression. 

Age and Sex. Spinal tumours occur with equal frequency in males 
and females. They may be present at all ages, but are most common 
between the ages of 20 and 50. Tuberculomata are the most common 
form found in children imder the age of 10. 
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Cause and Duration. The rate of development of a spinal tumour 
is as a rule slow, but this, of course, varies with the pathological nature 
of the tumour. It is a remarkable fact that, although severe pressure 
on the cord of prolonged duration may have occurred, recovery is the 
rule after removal of the cause, showing that the degenerative changes 
in the cord itself do not occur with any degree of frequency. 

Clinical Tealures. The presence of a spinal Uimour demonstrates 
itself by the interference which it causes with the function of the spinal 
cord and its nerve-roots. As in compressive lesions afiecting the brain, 
irritative phenomena precede the development of paralytic ones, pain 
usually being the earliest symptom. 

It is convenient to divide the symptomatology into three stages : 

(1) Stage of root involvement. This stage is usually one of long 
duration, and the symptoms caused are firstly those due to irritation 
of the nerve-roots, namely, pain areas of hypersesthesia or parsesthesia, 
followed later by dinunlshed sensibility and eventually anaesthesia. 
To begin with, the symptoms are generally unilateral, but later both 
sides of the body are afiected. As might be expected from the usual 
situation of the tumour, namely, posterior or postero-lateral, disorders 
of sensation alone may result, and only very much less commonly is 
there any evidence of aficction of the vcntrally situated motor roots. 

(2) Stage of Brown-Sequard syndrome. This stage is usually of 
short duration, and is typically present in the case of extra-medullary 
tumours. When fully established it comprises muscular paralysis and 
loss of Idnsesthetic sense on the same side as the lesion, with loss of pain 
and temperature sense on the opposite side to the lesion. 

(3) Stage of paralysis of the spluncters of the bladder and rectum, 
and of bilateral motor and sensory paralysis below the level of the 
lesion, at first partial, but later complete. Trophic disturbances 
develop. In the case of intra-medullaiy tumours the first and second 
stages are usually absent and the early development of the third stage 
is characteristic. Owing to the infiltrative nature of these tumours the 
upper limit of the affected parts tends to ascend. 

Diagnosis. In recent years considerable help has been obtained in 
both the diagnosis and localisation of a spinal tumour by methods 
which are accessory to a general consideration of the patient’s history 
and physical signs. It must be bmiie in mind, however, that these 
method in no way replace the latter. With regard to the localisation 
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on clinical grounds alone, it is found that the upper level of sensory 
impairment provides the most important evidence. Vertebral disease 
should be excluded by X-ray examination. Evidence of syphilitic 
lesions elsewhere in the body should be looked for, and the result of a 
\7assermanii reaction obtained in order to exclude this disease. 

Of other affections of the spinal cord, disseminated sclerosis, 
transverse myelitis, and syringo-myelia should be considered. 

Lumbar Puncture. From, in 1903, described the characteristic 
sjmdrome which bears his name, and which consists of xanthochromia 
and massive coagulation of the lumbar cerebro-spinal fluid below the 
level of a spinal tumour. There is also an increase in the number of 
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cells present. Even a very slight increase in the protein content is 
significant. 

The pressure of the fluid below the level of a tumour is very variable 
and may be either raised or lowered. Queckenstedt, in 1916, described 
an important test for the presence of a block to the flow of cerebro-spinal 
fluid in the subarachnoid space. If, during the performance of lumbar 
puncture, the jugular veins in the neck are compressed the cerebro- 
spinal fluid pressure rises in a normal subject. In tlie presence of a 
spinal tumour which, is obstructing the passage of cerebro-spinal fluid, 
jugular compression fails to produce this effect. It must he remem- 
bered, however, that in cases of partial obstruction by a tumour, the 
test will fail. It is strongly recommended that Queckenstedt’s test 
should be performed after as well as before operation, in order that a 
successful establishment of a free passage in the subarachnoid space 
may he confirmed. 

Sometimes lumbar puncture aggravates the signs and symptoms, 
and examination after it may localise the tumour at a higher level in 
these cases. 

Cisierna Puncture. By this means the amount of protein in the fluid 
obtained can be compared ■svitb the amount in the lumbar fluid. In 
the presence of a spinal tumour there is an increase in the protein 
content below its level. The pressure of the lumbar and cistema fluid 
is normally equal and also rises equally as a result of jugular com- 
pression. When a tumour is present the cisternal pressure will be 
found to be higher than the lumbar, and this difference will increase 
after jugular compression. 

Lipiodol. This substance, introduced by Sicard, is a radio-opaque 
oil containing iodine. It is prepared in two forms, a heavy and a light 
oil, of which the former is the one of more value. 

Two cubic centimetres of the heavy oil are injected into the cisterna 
niagna. In normal subjects the oil gravitates to the level of the second 
sacral vertebra, but when a subarachnoid block is present, the oil will 
be held up at the level of the upper limit of the obstruction, and can 
be seen if a skiagram be taken. By the combined use of the heavy oil 
by cisternal puncture, and the light by lumbar puncture, the upper and 
lower limits of the tumour may be shown. 

The oil, after injection, is not absorbed, and it is very possible that 
its continued presence in the theca may, in time, set up chronic inflam- 
matory reactions in the meninges of the cord. The injection may also 
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be the cause of the occasional onset of loot pains. Pot these reasons 
this method is used chiefly for the localisation of tumours rather than 
for their initial diagnosis. 

Treatment. A considerable proportion of spinal tumours are 
amenable to surgical extirpation. Patients suffering from malignant 
disease of the vertebrae, primary or secondary, are for the most part 
not suitable for operation. In a few rare cases, the possibility 
of the compression being caused by a gumma would indicate 
intensive anti-sypbilitic treatment before operative intervention was 
indicated. 

The spinal cord is exposed by laminectomy. It is essential that the 
tumour should have been carefully localised before this is undertaken, 
and in particular the correspondence of the upper level of root involve- 
ment to the laminse to be removed determined. The tendency is for 
the exposure of the spinal cord to be made too low. Almost the 
lowest lamina to be removed should be at the level of the highest root 
involved. 

A minimum of three lamin© should be removed and the search foe 
the tumour initiated by careful examination for an extra-dural cause 
of compression. Before the dura mater is incised hsmostasis should 
be obtained and gentle palpation made for the tumour. An absence of 
pulsation of the cord at the site of or below a tumour, and sometimes 
an area of congestion of the cord and a collection of cerebro-spinal 
fluid above the tumour, may be of help to the surgeon in revealing its 
situation. 

The commonest situation for the tumour is posterior or postero- 
lateral, but if none is found the cord must be rotated by traction on a 
ligamentxim denticulatum (figs. 945,946 and 947). Posterior nerve-roots 
may require section in order to expose and remove the tumour. If a 
tumour is not found in the area of cord exposed, the use of a probe will 
not as a rule reveal its situation, and direct exposure by the removal 
of more laminse should be made. The existence of dumb-bell tumours 
should be remembered, and the removal of one portion only of such a 
tumour avoided. 

Intra-medoUary tumours are generally irremovable. llTien dealing 
with this type of tumour a two-stage operation should he performed. 
In the first stage a longitudinal incision is made into the spinal cord 
immediately over the tumour. In the second stage, a fortnight later, 
partial extension of the tumour may have taken place, and it may now 
be removable. 
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"Witli this exception, and very occasionally in the case of patients 
\^hose general condition demands it, the operation is performed in one 
stage followed hy a course of deep X-ray therapy. 

Prognosis. The results of operation are very encouraging. In some 
cases the recovery of function has been almost immediate, and even 
in those in whom the spinal cord has been subjected to the most severe 
degree of compression, the degree of ultimate recoveryJs-extraordinary. 
The prognosis with the less common intra-meduUary tumours is poor. 

TUMOT7BS OF THE CAUDA EQUINA 
Compression of the cauda equina is generally due to a tumour, and 
the commonest tumour is a meningioma (endothelioma). The clinical 
picture may vary according to the site and extent of the compression. 
Pain is the earliest and most constant symptom, and it is frequently 
diagnosed as sciatica. The pain is of a dnil aching character, and is 
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often occompanied by 
slight twitcliings of the 
muscles of one or both 
legs. These tumours 
arc often attached to 
one of the nerve- 
roots or the mem- 
branes 8urro\mding 
them (figs. 948 and 
949), 

If the tumour is a 
large one there may be 
atrophic paralysis of 
the muscles below the 
knee. It is in these 
cases of doubtful 
tumours of the cauda equina, that the injection of lipiodol may 
be of the greatest use to the neurological surgeon, 

Cauda equina tumours can 
usually be removed entirely, and 
the prognosis is excellent. 


LAIUNECIOSIY 

The operative removal of 
vertebral lamin® may be re- 
quired for various conditions 
which fall into one of the 
following four groups : 

(1) Injuries. 

(2) Tumours. 

(3) Por the relief of intract- 
able pain. 

(4) Inflammatory condition : 
(o) Pott’s disease in 

which immobilisation 
has failed to relieve 
compression. 
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(6) Acute osteomyditis of the lamina?. 

(c) ITeningitis serosa ciicmnscripta. 

The mam indication for the operation is undoubtedly for the relief 
of compression, whether resulting from injury, tumour, or the above- 
mentioned inflammatory processes. For the relief of pain, the object 
of the operation is to permit section of the appropriate sensory tracts 
in the spinal cord. This may be accomplished by Spiller’s operation of 
antero-kteral tract chordotomy, or by section of the sensory fibres as 
they cross to the opposite side of the cord by median chordotomy. 
The special steps of these two forms of chordotomy will be considered 
later on page 1861. 

As clinical investigations determine an upper limit of compression 
in terms of spinal segments, the relationship of these to the lamina 
must be considered before laminectomy is performed. The spinal cord 
in an adult ends at the level of the lower border of the first lumbar 
vertebra, so that it follows that the spinal segments must be at a 
higher level than the corresponding vertebra. As a rough guide, in the 
cervical ic^ou the numerical dlfieronce between spinous processes and 
spinal segments is one, in the upper thoracic region, two, and in the 
lower thoracic region, three. The five lumbar segments lie opposite 
the 9th, 10th, and 11th spinous processes, and the five sacral segments 
opposite the 12th thoracic and first lumbar spines. Localisation with 
regard to the vertebra, however, is shown directly in those cases in 
which a block to the passage of lipiodol has been demonstrated by 
radiography. Enumeration of the spinous processes is made from the 
7th cervical or vertebra promiuens and checked by counting from the 
spine of the 4th lumbar vertebra which lies on a level with the line 
going to the highest points of the iliac crests. 

AncEMhesia. The operation can be performed under either local or 
general anesthesia. The latter is distinctly preferable, particularly in 
the form of intra-tracheal nitrous oxide and 03:ygeh. A combination of 
this method with local infiltration of the subcutaneous tissue and 
muscles with i per cent novoraine is not uncommonly used. 

Position of Patient. The patient lies prone on the operating table, 
with the site for laminectomy made as prominent as possible either by 
using sand-bags or by appropriate adjustment of the table. 

Operation. A mid-line longitudinal incision some six: to ei®ht inches 
in length, is made down to the deep fascia overlying the tips of the 
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spinous processes. The centre of the incision lies over the situation 
of the lesion. The use of a curved incision on one side of the mid-line 
and the raising up of a flap is only required in cases of severe kyphosis. 
An incision is now made through the fascia on each side of the spinous 
processes. The separation of the muscular mass on each side is con- 
veniently performed by means of a broad osteotome or, alternatively, 
a sharp periosteal elevator, keeping as close to the sides of the spinous 
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processes as possible. The more the separation of the muscles is made 
with the periosteum, the less will be the amount of bleeding. The 
larger bleeding vessels are b'gatured. "^^Tien the muscles have been 
separated on one side a large swab wrung out in hot saline is pressed 
firmly into position, whilst a similar separation is proceeded with on 
the other side. At the lower end of the wound an incision is made 
between two adjacent spinous processes, and with bone forceps the 
spinous processes and their connecting ligaments are removed in one 
piece. 
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An automatic laminectomy retractor is novr placed m position 
(fig. 950). 

Removal of the LaminoB. The ease with which this step of the 
operation is performed varies considerably with the part of the spine 
concerned. It is most difficult in the lumbar region and easiest in the 
cervical, the two factors concerned being the degree of development 
of the paravertebral muscles and the actual thickness of the laminse. 



Difficulty may be experienced in commencing the removal of the 
la minae , and a convenient plan is to make the initial opening into the 
spinal canal by means of a |-inch trephine. Horsley’s forcep, or 
better still, double-action laminectomy forceps can now be introduce 
and the lamins removed from below upward. Both from the point 
of view of good exposure and of the safety of the underlying cord, the 
laminffi should be divided as near to tbeir junctions with the pedicles 
as possible. At least three laminae will require removal, and stiD more 
can be taken away without prejudice to the subsequent stability of the 
spine. Before the dura mater is mdsed, hsmostasis should be secured. 
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After incision of the dura mater, sling sutures are inserted into each 
edge for purposes of retraction (fig. 952). The technique of the operation 
at this stage varies rvith the condition for which the laminectomy has 
been performed. 

Injuries. Loose fragments of bone or foreign bodies, e.g. a bullet, 
are removed. Por fracture-dislocation, manipulation of the spine to 
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produce a reduction of any displacement may be attempted, but it is 
unlikely that this procedure Trill be followed by any improvement in 
the patient’s condition. Any prominent sharp edge of bone project- 
ing into the spinal canal should be removed with bone forceps. 

Tumours. (See Spinal Tumours on page 1848.) 

The Belief of Intractable Pain. 

(1) Section of the antero-lateral tracts. 

(2) Median chordotomy. 
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These operations arc indicated for : 

(1) Intractable pain — usually as a result of malignant disease. 

(2) Gastric crises. 

The site of the section is taken well above the part of the cord where 
the afiected sensory nerves reach the cord. The 4th or 5th thoracic 
segments are usually chosen. After expasure of the cord it is rotated 
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by traction on a ligamentum denticulatum, the dural attachment of 
which has been divided. In this way the lateral aspect of the cord is 
exposed. The guarded blade of a fine knife is now introduced into the 
cord at a point immediately anterior to the attachment of the liga- 
mentum denticulatum. The blade is passed transversely to a depth 
of 3 mm. into the cord and is then brought out by cutting through 
the cord in a forward direction. The knife leaves the cord about 1 mm. 
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from tHe mid-line. The antero-lateral column divided is, of course, 
on the opposite side to that from which the painful stimuli are arismg 
(figs. 955 and 956). 

(2) Median Chordoiomy. In this operation the pain fibres are 
incised as they cross from one side of the cord to the other. To be 
successful, accurate knowledge of the situation in which the affected 
fibres cross is essential. The operation has technical drawbacks in 
that there is : 

(o) Difficulty in keeping to the mid-line in making the incision in 
the cord. 

(6) Some risk of damage to the anterior spinal artery. 

For these reasons antero-lateral tract section (Spiller’s operation) 
is preferable. 

Injlammalory Conditions. Laminectomy in cases of Pott’s disease 
with paraplegia has very few' indications, and should only he con- 
sidered in the very few cases unrelieved by absolute rest in a recumbent 
position. Acute osteomyelitis of the spine, which is of rare occurrence, 
necessitates laminectomy, hlenln^tis serosa circumscripta will, as a rule, 
be diagnosed as spinal tumour because of the encysted collection of 
cerehro-spinal fluid resulting in pressure symptoms. Relief of symp- 
toms can, as a rule, only be bronght about by releasing fluid by incision. 

Synngo-myelia. In a few cases exposure of the spinal cord and 
incision into the cystic spaces around the central canal has caused 
some benefit to the patient. 

Closure. The dura mater is partly closed by tying together the 
sling sutures, but no attempt is made to suture the incision completely. 
Great care must, however, be taken in the suture of the muscles to 
avoid leakage of the cerehro-spinal fluid afterwards. The muscle 
masses are approximated in three layers, the two deeper with inter- 
rupted catgut and the aponeurosis with a continuous catgut suture. 

AJter-Treabnent. The patient is nursed in the prone or iemi-pione 
position and the head is kept low. The dressings are left imtouched 
for four or five days. The sldn stitches are removed on the tenth day. 



Section 3 


SALIVARY GLANDS 

The two common surgical affections of tlie salivarj' glands are calculi 
with their sequel®, i.c. fibrosis, fistula or abscess formation, and neo- 
plasms, i.e, the mixed salivary tumours and carcinomata. Various 
other diseases affect the salivary glands, however, and are of surgical 
interest. 

Injuriei of the Salivary Apparatus. In practice these are confined 
to the parotid gland and Stensen’s duct. The gland may be injured 
accidentally or during operations for glands in the upper part of the 
neck. The important structures 
traversmg the gland may be 
involved in such wounds, 
notably the facial nerve, while 
hemorrhage may be brisk. 

(See figs, 957 and 958,) Such 
wounds, unless infection takes 
place, heal normally and call 
for no special treatment. If 
infection is severe then a fistula 
is likely to result and will 
call for further treatment. An 
injury to Stensen’s duct is 
more likely to be followed by a 
fistula than injury to the gland 
itself. Carefultreatmentwillpre- 
vent this. The wound is excised 
and thoroughly cleansed, and the 
tom edges of the duct defined. 

A piece of thick sillovorm-gut 
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is then threaded from the orifice of Stensen’s dnct at the level of the 
2nd upper molar tooth and allowed to emerge from the distal cut end, 
where the gut is then introduced into the proximal cut end. Very 
fine catgut sutures are then passed to unite the cut ends of the duct 
(fig. 959). This method is successful m early cases if the duct ends can 
be mobilised sufficiently to allow approsdmation without tension. If 
apposition is impossible and the wound appears uncontaminated, then 
the proximal portion of the duct should be ligatured and the gland 
allowed to atrophy. If infection is present, however, this procedure 
will be followed by suppurative parotitis and fistula formation. 



An injury to the parotid duct may be followed by the fonnation of a 
cystic swelling at the site of the injuir, pressure on such a swelling 
causing it to empty into the mouth. 

Fisiulce. The surgeon again is in the main concerned with the 
parotid gland and duct. Fistula of the submasdllary gland does occur, 
but usually heals spontaneously, if not, however, the gland may readily 
be excised. A fistula oi TTharton’s duct may occur into the mouth after 
removal of a stone, but it causes no disability and calls for no treatment. 

Fistula of the Parotid Gland. These follow infection of the gland, 
whether from wounds or after the drainage of acute suppurative 



SALIVARY GLANDS 1867 

parotitis. The saliva discharges freely at meal-times. Suppuration 
may occur about a calculus and this lead to a fistula. If simple 
methods, such ns scraping and cauterising the track, fail to cure the 
condition, then the only form of treatment is to stop secretion from 
the gland by either ; 

(1) Avulsion of the auriculo-temporal nerve. 

(2) Radium therapy or deep X-ray therapy. 

Sialography may bo of value in suggesting whether the fistula 
communicates wth a main duct. 
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Avulsion of the Auriculo-temporal Nerve. This operation will 
yield a certain cure in these cases, though not necessarily immedi- 
ately. A section of the nerve supply to the gland is followed by a 
period of paralytic secretion. The reduction in glandular activity, 
however, is always sufficient to allow healing of the fistula. The 
paralytic secretion was observed to last as long as six years in one case. 
The fistula, however, had previously healed. The operation is readily 
performed under a local anaesthetic through a small vertical incision 
in front of the pinna. The superficial temporal artery is sought 
for and retracted, and the nerve is found immediately on its deep 
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aspect. The nerve is secured and divided, and the proximal end 
avulsed by winding on Spencer Wells forceps. The wound may be 
closed completely. 

FisUdcB of ihe Parotid PiKt (fig. 960). These may be classified as 
pre-masseteric or masseteric. These fistulm follow wounds or suppur- 
ation. Their treatment constitutes 
a nice surgical problem. Numerous 
operations, some highly ingenious, have 
been devised for relief of the condition, 
their chief drawback (apart from the 
main issue of success or failure to cure 
the fistula) being the risk of doing 
further damage, in particular to the 
facial nerve, transverse branch (see 
fig. 958). The disability is very real, 
as large quantities of limpid saliva 
pour over the face at meal times. The 
portion of duct in front of the fistula 
becomes stenosed and the problem, in 
part, is to get this reopened. Pre- 
masseteric fistul® usually respond to 
the following procedure : A straight 
needle carrying a silk thread is passed 
through the fistulous opening into the 
mouth, and the needle withi^wn and 
re-threaded at the other end of the 
sDk thread. The needle is again passed 
through the fistula into the mouth in 
a difierent direction, but in the line of 
^ * the duct. The thread thus encloses 

part of the tract and some mucous 
membrane of the buccal aspect of the cheek. The thread is then tied 
sufficiently tightly to cause strangulation of the included tissue, which 
sloughs out leaving a free opening into the mouth. Alternatively the 
whole fistulous tract can be freed in some of these cases and trans- 
planted into the mouth. 

Another reliable method is as follows ; A fine probe is passed from 
the orifice of the duct along the ptoidmal portion, and made to emerge 
in the fistula. A silk thread is tied to the probe which is then with- 
drawn. A piece of fine drainj^ tubing is secured to the silk and in 
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its turn drawn through, so as to leave both ends projecting, one on the 
cheek and one in the mouth. This dilates the proximal part of the 
duct. After three days the rubber tubing is gradually withdrawn 
completely. A new passage is then established and cure frequently 
follows. The method may, how'cver, lead to some infection, in which 
case the tube should at once be withdrawn. If these methods are 
found unsatisfactorj’’, or much sepsis is present, the best procedure is 
to paralyse the gland by either radio-therapy or auriculo-temporal 
nerve avulsion. 

Infections of the Salivary Gland. Acute non-suppurative parotitis, 
epidemic parotitis, or mumps, is only of interest to the surgeon from 
its liability, especially in adults, to be followed by orchitis, and by 
occasional difficulty in diagnosis. Rarely the orchitis may be the 
primary condition and the parotitis secondary. No operative measures 
are required. 

Simple parotitis occurs occasionally. It may be seen after exposure 
to cold or the exhibition of iodides or mercury, and also in cases of oral 
sepsis. The condition rapidly subsides on simple general treatment. 
Inflammation of the gland may follow irritation of the opening of 
the duct in the mouth by badly fitting dentures (fig. 961). Acute 
emphysema of the gland can occur in glass blowers, wind instrument 





1870 POST-GRADUATE SURGERY 

players, etc., and has also been produced artificially by malingerers. 
The emphysematous appearance may be alarming, but it rapidly 
subsides in the course oi a day. 

Acute Suppurative Parotitis may either occur as a complication in 
the course of one of the severe cranthemata, or as a post-operative 
complication of operations usually on the mouth or abdomen. The 
coa(Rtion is becoming uncommon, owing to greater care in oral hygiene, 
especially before major operations. It still occurs in asylums and in 
patients already debilitated by chronic disease, such as diabetes or 
nephritis. 

The condition is a grave one, as, apart from the bad prognosis of 
the associated illness, infection may spread to the many veins in the 
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gland, and lead to thrombosis of the internal jugular vein and py»mia, 
while severe hemorrhages may occur. The condition is likely to be 
followed by the formation of a salivary fistula. The initial sjmiptoms 
are severe, pain is acute, and the patient cannot swallow, while fever 
and malaise are marked. The gland is very hard at first as its dense 
capsule of cervical fascia will not allow it to swell. The Ijunph glands 
draining it are swollen and tender. Suppuration occurs throughout 
the gland in scattered areas which may later coalesce. If uxiielievcd, 
this pus will burrow in the neck, into the temporo-mandibiilar joint or 
into the pharynx. (Edema of the glottis may occur. Treatment should 
be vigorous and early. The classical signs of suppuration should not 
be awaited, as they are masked by the firm gland capsule. Incisions 
are planned to avoid the branches of the facial nerve (fig. 962). Septa 
in the gland should be freely broken down. Frequent hot mouth 
washes and attendance to^general hygiene is, of course, essential. 
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ACUTE INFECTIONS 

Acute infections of the submaxillaty and sublingual glands are not 
uncommon and are less serious than acute parotitis. The chief danger 
is the risk of oedema of the glottis or a spreading Ludwig’s type of 
angina. 

CHRONIC INFECTIONS OF THE SALIVARY GLAND 

The only common chronic infection is a chronic, usually non- 
suppurative fibrosis in association with calculi. Tuberculosis of the 
parotid gland rnaj’ co-exist with infections of the eye — uveo-parotid 
tuberculosis. Syphilis and actinomj’cosis may both affect the parotid. 
The interest to the surgeon is mainly one of diagnosis. 

CYSTS 

In children, bluish, thin-walled cj'stic tumours may occur in the 
floor of the mouth. Tliese tumours, *^ranul®,” were at one time 
thought to be retention cysts of tbc ducts of Rivinus, or even of 
VTiarton’a duct. It is more probable, however, that they are degener- 
ative cysts of the glands of Blandln and Nuhn in the tongue. The 
swelling is painless and may from time to time empty itself in the 
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mouth. It may suddenly swell up and seriously embarrass speech, 
deglutition, and even respiration. A congenital type occurs (fig. 963). 
They should be removed by dissection within the mouth. As much 
of the cyst wall as possible is removed (it is very friable), the rest des- 
troyed by caustics and the wound allowed to heal up from the bottom. 
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SAUVARY CALCULI 

Salivary calculi affect the submaxillary gland more frequently 
than the parotid in the ratio of three to one. aien are affected more 
frequently than women, and adults more than children. The calculi 
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vary m size from wheat grains to stones the size of a date stone, while 
the duct stones are the size of a split pea. They may be found either 
in the gland or the duct or in both (figs. 064, DC6, 960, 007 and 908). 
they contain a high percentage of calcium, and all but the smaUest 
show up readily in an X-ray photograph (fig. 070). The stones may 
be multiple and faceted (figs. 971 and 972). They may include a 
toreign body as in figure 973. 
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TREAT5IEXT 

The stones should be removed. Some degree of infection always 
co-e:dsts, and if the condition is neglected, an acute infection may 
supcn’ene, an abscess form or even a fistula may occur. 

In the parotid s}’Btem the stones are usuallj’ in Stensen’s duct, 
and only rarely are found in the gland. The duct is incised carefully 
in its long axis, the stone extracted and the duct irrigated, and finally 
its edges are approximated -snth fine sutures. Care should be taken to 
avoid damage to the transverse branch of the facial nerve. 

Stones in the submaxillar}' gland cause fibrosis of the gland, and 
the whole gland should be excised. A stone which can be felt in the 
duct may be removed by an incision made through the floor of the 
mouth. Careful attention is, of course, paid to any existing oral 
izifection. 

TUMOURS OF THE SALIVARY GLA^^)S 

Two types of tumour occur in the salivary glands, viz., the mixed 
tumour and carcinoma, and they both affect the parotid more fre- 
quently than the submaxillary gland. Secondary carcinomatous 
deposits in the lymph glands in close association with the salivar}' 
glands may, of course, involve the salivary glands, and in this case 
the submaxdllary gland is affected far more frequently than the 
parotid due to the frequency of tongxie growths. 

The Mixed Twnnour (figs. 974-984). These tumours are of great 
interest from pathological and therapeutic aspects. They may occur 
in any of the salivary glands, or in the mouth or palate, but are rare 
except in the parotid gland. They are benign at first, but later they 
become invasive, though metastases arc rare (fig. 983). Section (figs. 
986 and 987) shows an apparently heterogeneous collection of cells. 
Strands of epithelial cells are found, mucinous connective tissue, 
lymphoid tissue, and naevoid tissue. The “ cartilage cells of older 
descriptions are not true cartilage, hut islands of epithelium in the 
midst of mucinous material. The txunour is probably a true adenoma 
and its “ mixed ” nature more apparent than real. The theories 
that it is due to branchial rests or a teratoma are unnecessary 
elaborations. 

Treatment. The tumours should be removed. They are usually 
superficial in the parotid gland and may he shelled out, though some 
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dissection may be necessary. The relation of the facial ner^'e to 
the tumour is variable, though usually it runs deeply to the 
tumour. 

Carcinomatous tumours (figs. 982 and 983) may either affect the 
parotid gland as a primary typical adeno-carcmoma or be due to changes 
occurring in a long standing “ mixed tumour.” The former type 
metastasises early and difiers in no ■way from an adeno-carcmoma else- 
where. The malignant changes in the “ mixed tumours ” are not so 
typical as metastases ate unusual. The tumour is actively invasive, 
however. The patient's condition is pitiable in the later stages. Facial 
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paralysis occurs, and may be the first sign of malignant change. Pain 
is severe, the skin may be involved and the tumour fimgate and 
discharge saliva. 

von Mikulicz's Disease. This is an uncommon condition where 
there is generalised enlargement of all the salivary glands and also of 
the lachrymal glands. It is of doubtful pathology, common theories 
being that it is due to a chronic infection or a benign form of neoplasm. 
The disease runs a chronic course, extending over many years. It is 
not of surgical interest, except from the aspect of diagnosis, and is 
only mentioned for the sake of completeness. 


TREATMENT OF MALIGNANT PAROTID TUMOURS 

This is far from satisfacto^}^ The possible methods are : 

(1) Surgical removal. 

(2) Implantation of radon seeds. 

(3) Eadium applications. 

(4) Deep X-ray therapy. 

A combination of methods may be tried. Surgical removal is only 
practicable in the early case. No pains need be taken to spare the 
facial nerve as this has usually been destroyed by the growth. 
Hsemorrhage may be very profuse, and it is worth while detailing 
an assistant partially to occlude the carotid artery during the final 
stages. 

A plastic operation (fascial grafting) should be attempted later to 
control the facial deformity. 

liadium is best applied on a surface plaque. Nine 0*5 mgm. needles, 
six 1‘0 mgm. needles, and eighteen 1*0 mgm. needles are required. A 
total dosage of 6000 mgm. hours is given. 

X-ray Therapy in Parotid Lesions. 

(a) For Ptyalism (excessive secretion). In this uncommon con- 
dition X-ray treatment is decidedly beneficial. Two glancing fields 
are used, one anterior, one posterior, practically parallel to the face. 
A medium voltage of about 130 kv. filtered by 3-4 mm. of aluminium 
is used. A total dose of 450 kv. (50-70 per cent V.S,D-) may be given 
at the first sitting. 
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(6) For Parotid Fistula. The same method as above is used, but 
one or two subsequent shorter treatments may be necessary. 

(c) For Malignant Tumours. These are only occasionally highly 
sensitive to radiation. An additional vertical field should he added 
to the fields previously described. These tumours may be treated by 
a modification of Finai’s sia-field method for radiating the entire 
neck. 

Sialography. Tliis consists of tbe nMliograpliic demonstration of the 
ducts after the injection of hpiodoh Lipiodol injections may further be 
used as a therapeutic measure. A sialogram will readily demonstrate 
the ramifications of a fistula or the presence of cavities in a chronic 
parotitis. Haii or one cc. of Upiodo\ is usually as much as can be injected 
uithout causing pain. A picture may be taken on a dental film after 
injection, or an ordinary lateral head picture be taken. The method is 
only of value in parotid lesions. It is safe and not obnoxious, though 
results may be difficult to interpret. Confusion is caused by lipiodol 
droppmg into the mouth or spreading over the mucous membrane of 
the cheek. 

The Technique of £idsion of the SubinaxiUary Gland. The patient 
lies with a sand-bag underneath the shoulders, and the chin elevated 
and rotated away from tbe affected side. The anresthetic is best 
administered through a pharyngeal or Uitra-tracheal tube. A curved 
incision concave downwards is made, starting a little below and to the 
affected side of the symphysis menti doivn to the lateral mass of the 
hyoid and then curving upwards. The platysma is incised in the line 
of the incision. The gland in its capsule uiill now be displayed. The 
capsule is best divided at tbe lower part of tbe incision witb a trans- 
verse cut. The facial vessels run mainly behind the gland, but may 
be in very intimate connection with it. The vessels may be divided if 
necessary. The branch of the facial nerve to the platysma may be 
divided — this leads to drooping of the comer of the mouth, but this 
is only temporary. The gland is then lifted up and dissected off the 
mylo-hyoid muscle, working from before backwards. At the posterior 
end of the mylo-hyoid the gland passes deeply to this muscle, curving 
forwards agam to the commencement of MTiarton’s duct. It may 
here be clamped and removed. The end of the duct is ligatured. The 
platysma should be sutured separately vritli fine catgut. If there is 
any capiDary oozing, a fine drain should be left in the wound for 
48 hours. 
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With the development of specialisation in Surger}% operations in tlie 
region of tlic neck have become more limited. Radio-therapy has 
taken the place of radical procedures in many cases of malignant 
disease. Tuberculous glands arc, as a rule, treated by conservative 
methods ; foreign bodies impacted in the oesophagus and trachea, in 
the majority of cases, may be extracted through an oesophagoscope 
or bronchoscope. 

There remains, however, an important residue of pathological con- 
ditions, some of which arc death-dealing unless primarily treated by 
operative measures. 


ANATOMY 

It is not uTthin the scope of this article to deal in detail udth the 
surgical anatomy of the neck. It is, hou'cver, desirable to refresh the 
memory in connection 'vith some of the more important landmarks 
and the relationships of some of the deeper structures. Operations 
of a serious nature vill be approached by the experienced surgeon 
unth either misgiving or complacency in accordance uith the size 
of the neck. A procedure attended with little difficulty in a spare 
long-necked individual may be involved by grave risks in the fat, 
short-necked patient. The length of the cervical spine is constant and 
measures about 5 inches in the adult. The thoracic inlet, however, 
may be abnormally high or the muscles, especially the trapezius, may 
be over-developed or have a contour which makes the neck short and 
the approach to the deeper structures a matter of considerable diffi- 
culty. A high level of the shoulder girdle and general adiposity add 
to these difficulties. 

Deep Cervical Fascia. The anatomical arrangement of the deep 
cervical fascia, with its prolongations and compartments, determines the 
localisation or the spreading of suppurative conditions. There is a la^e 
central compartment bounded in front by the pre-fcracbeal fascia, and 
1883 



3 SS4 POST-GRADUATE SURGERY 

laterally by the lascia surrounding the great vessels. The compartment 
extends from the base of the skull into the posterior mediastinum, and 
from the hyoid bone into the anterior part of the superior mediastinum. 
This central or visceral compartment of the deep cer\'ical fascia may 
contain pus arising from diseases of the structures it contains or may 
be the site of blood-bome infection. Abscesses secondary to cervical 
caries lie behind the pie-vertehral fascia and spread laterally in 
posterior relationship to the vascular compartment ; such abscesses 
point behind the stemo-mastoid muscle. A small compartment of the 
deep ceivical fascia lies in front of the large central or visceral com- 
partment ; it IS knovm as the muscular compartment, and contains 
the depressor muscles of the hyoid hone. There is also a small supra- 
sternal compartment which contains the anterior jugular vein, fat and 
some h-mphatic glands. The vascular compartment of deep ceivical 
fascia contains the carotid vessels, the internal jugular vein, part of the 
vagus and the hypoglossal nerves, the descendens hypoglossi, and the 
upper portion of the spinal accessory nerve. The carotid chain of 
lymphatic glands in this compartment is in close relationship with 
the internal jugular vein. A spreading suppurative cellulitis arising in 
the vascular compartment extends towards the root of the neck and 
may reach the mediastinum or axilla. 

LandmarJcs. Important landmarks may be seen or felt in the 
middle line. The recognition of these structures is required during 
almost every operation upon the neck. The hyoid bone can be readilv 
palpated ; the thyro-hyoid membrane lies immediately below. The 
median notch and the ridge joining the two ake of the thyroid cartilat»e 
are superficial. The true vocal coids lie behind the centre of this ridge. 
On each side of the cartilage the lateral lohes of the thyroid gland can 
usually be detected. The crieo-thyroid membrane can also be reco<»- 
nised between the cricoid and thyroid cartilages. The lower margin of 
the cricoid marks the junction of the larjmx and trachea. The trachea 
sinks deeply into the neck in its course towards the thoracic inlet. At 
its origin below the cricoid it is crossed by the isthmus of the thyroid 
gland and cannot be palpated. 

The snpra-stemal notch lying between the stemo-clavicular arti- 
culations forms the lower limit of the structures in the middle line of 
the neck. The innominate veins lie behind the sternum in this situa- 
tion, and the trachea is crossed by the innominate artery. In a child 
the left innominate vein sometimes lies at a high level and may be in 
danger during the operation of low tracheotomy. Ligature of the 
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innominate artery Avill be referred to later. On tlic right side the small 
fossa between the two heads of the sterno-mastoid muscle marks the 
position of the artery. The common carotid is found in a corresponding 
position on the left. 

The external jugular vein crosses the sterno-mastoid muscle on a 
line which joins the angle of the jaw to the centre of the clavicle ; it 
can be rendered prominent by digital pressure above the latter point. 
The centre of the posterior border of the sterno-mastoid marks the 
position where numbers of important nerves radiate in different 
directions. The great auricular nerve rises upwards towards the 
ear, deep to the external jugular vein. The superficial cervical 
nerve crosses the sterno-mastoid superficially. The supra-stemal and 
supra-clavicular nerves descend to their distribution. The spinal 
accessory is of more practical importance. It reaches the substance of 
the sterno-mastoid muscle, inches below the tip of the mastoid 
process. It should always be exposed in removal of the carotid group 
of deep cervical glands. The course of the nerve can be delineated on 
the surface by a line dra\\*n from a point midway between the tip of 
the mastoid process and the angle of the jaw to the middle of the 
posterior border of tlie sterno-mastoid muscle. The nerve passes 
backw’ards in the posterior triangle of the neck to reach the trapezius 
muscle. 

In the higher regions of the neck the upper portion of the anterior 
triangle is termed the digastric triangle and contains the submaxillary 
gland. The facial vein is superficial to the gland, the facial artery is 
embedded in its deep surface. By raising the snbmaxillary gland from 
its bed, the hyoglossus muscle is approached, on the surface of which lie 
the hypoglossal nerve and the lingual vein. Division of the fibres of 
the hyoglossus muscle will expose the lingual artery in relationship to 
the great cornu of the hyoid bone. The hyoglossus muscle forms the 
central portion of the floor of the digastric triangle ; the mylo-hyoid lies 
in front and the superior constrictor of the pharynx behind. Thus the 
floor of the digastric triangle is formed from before backwards by 
the mylo-hyoid, hyoglossus, and superior constrictor. The IjTnphatio 
glands contained in this space drain the face and mouth including the 
tongue and teeth. Suppurative cellulitis of the tissues in this space is 
known as Lud\vig’s angina (see page 1897). 

Posteriorly in the middle line of the neck, 2 inches below the 
external occipital protuberance, the spines of the at as and axis can be 
felt. The former is a guide of importance. The injection of fluids 
opaque to X-rays for the localisation of tumours of the spinal cord, 
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or the introduction of tetanus antitoadn into the cistema magna is 
made above this bony landmark. The cistern lies in front of the 
occipito-atlantoid ligament at a depth of 4-5 to 6 cm. in the 
adult. The centre of a line joining the tips of the mastoid pro- 
cesses is the point for introduction of the needle. Before enter- 
ins the cistern the strong atlanto-occipital ligament is pierced 
bv the needle. A free flow of cerebro-spinal fluid indicates the 
correct position of the needle. 


SrUSCLES OF THE XECK 

For the purposes of practical surgery only a few muscles need 
special mention. The stemo-mastoid muscle is superficial and obvious. 
It arises from the manubrium stemi and from the inner third of the 
clavicle, it gains insertion into the mastoid process and the superior 
curved line of the occipital bone. It is the separating line between the 
anterior and posterior triangles. 

The platysma forms the thin sheet of superficial muscle tissue 
eartending over the side of the neck from the face to the chest. It has 
a certain importance during the closure of incbions in the neck. It 
should be carefully and separately sutured in order to prevent in- 
folding of the skin edges. -Accurate suture also prevents suh- 
se<iueat stretching of the scar. Many operations can be performed 
by vertical splitting of the fibres of the platysma without division. 
Whenever possible this should be done during the operation for 
goitre. 

The infra-hyoid muscles are landmarks in many surgical esposures. 
Thus the common carotid artery is ligatured for choice above the 
anterior belly of the omo-hroid. 

The omo-hyoid is a double-bellied muscle. The posterior belly 
arises from the scapula and takes the form of a narrow muscular band, 
passing upwards and fonvards beneath the stemo-mastoid. In this 
situation it becomes tendinous and then again muscular, to form the 
anterior belly which extends upwards for insertion into the body of 
the hyoid bone. The anterior belly crosses the common carotid arteiy 
at the level of the cricoid cartilage. The stemo-hyoid muscle lies 
superficially in the anterior triangle in front of the stemo-thvroid. 
The ri^t and left muscle meet in the middle line. The stemo-thyroid 
lies beneath the stemo-hyoid and is a shorter and somewhat broader 
muscle. These muscles spread themselves out over goitres and other 
tumours in this region of the neck. Thev must be divided transverselv 
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at a higli level or widely retracted for tie deliverance of a tumour. 
High division is essential in order that the nerve supply may be 
presen'ed. 

Amongst the supra-hyoid group of muscles, the digastric and 
hyoglossus are of most surgical importance. The posterior belly 
of the digastric arises beneath the mastoid process. It is directed 
domiwards and forwards to the body of the hyoid bone, to which it is 
connected by a pulley-Uke band of cervical fascia. The anterior bell^ 
is directed from this band upwards towards the chin, to be inserted into 
the mandible near the symphysis. The muscle forms the front and 
back boimdaries of the submaxillary space. 

The position of the hyoglossus muscle has already been mentioned. 

The insettion oi the scalenus anticus to the first rib forms an 
important landmark in operations on the subclavian artery and the 
neigbbourmg nerve trunks. The scalenus anticus arises from the 
transverse processes of the 3rd, 4th, 5th and Gtli cervical vertebrae. 
It passes down behind the carotid sheath for insertion into the scalene 
tubercle and ridge on the first rib. In front of the muscle lie the sub' 
clavian and internal jugular veins; behind, it is separated from the 
scalenus niedius by the trunks of the brachial plexus, the subclavian 
artery, and the pleura. The phrenic nerve, which requires evulsion in 
order to paralyse the corresponding dome of the diaphragm in selected 
cases of pulmonary tuberculosis, descends with an inclination inwards 
upon the belly of the muscle. The supra-scapnlar artery, and higher ujp 
the transversalis colli arteiy, overlie the muscle. 

Tenotomy of the scalenus anticus relieves the vascular or nerve 
compression produced by cervical ribs, or the compression sometimes 
produced by the normal first rib. The difficulties attending rib 
resection are avoided by this operation. The muscles in the posterior 
region of the neck irill be mentioned in connection with ligature of the 
left subclavian artery (see page 1 952). 

From the point of view of the operating surgeon it is only necessary 
to add to this superficial survey of applied anatomy by mention of the 
thoracic duct, the oesophagus, the recurrent larjTigeal nerve, and the 
general arrangement of the lymphatic glands. 

The thoracic duct extends upv\'ards into the neck one inch above 
the inner end of the clavicle on the left side. It curv’es upwards behind 
the common carotid artery and descends in a loop behind the lower 
portion of the internal jugular vein. The duct may be accidentally 
dirided. Owing to free collateral communication vrith the venous 
system usually it is not a fatal accident. Ligature at the time of 
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division or subsequent compression with pads is indicated. If the dis- 
charge of cliyle persists, an attempt should be made to insert the open 
end of the duct into the external jugular vein (Harrison). 

Tlie cervical portion of the oesophagus commences at the level of 
tliD cricoid cartilage and descends behind and slightly to the left of the 
trachea. 

The position of the recurrent laryngeal nerve must be remembered ; 
it lies in the groove between the oesophagus and the trachea. This 
nerve is in danger during operations upon the th^Toid gland. It is 
in relationship to the inferior th}Toid 
artery which reaches inwards in front 
of the nerve. 

Lymphatic Glands. TIic lymphatic 
glands in the neck arc involved to a 
greater or lesser extent in all but the 
earliest of malignant and infective 
conditions. The superficial cervical 
glands are found in relationship to the 
external jugular vein. They can be 
felt along the posterior border of the 
sterno-mastoid muscle. A group of 
these glands lie in the submaxillary 
region in relationship to the superficial 
and deep aspects and to the sub- 
stance of the submaxillary gland. 

Two or three supra-hyoid glands are 
situated beneath the chin between the anterior bellies of the 
digastric muscles. A few glands lie on the mastoid process behind 
the ear and a few in front in relationship to the parotid. The deep 
cervical glands are found along the course of the internal jugular vein ; 
an upper group extends from the base of the skull to the point of 
bifurcation of the common carotid artery. The lower group follows the 
subclavian vein and extends into the lower portion of the posterior 
triangle of the neck. Block removal of all these glands is practised in 
cases of malignant disease (see fig. 988). 

Sometimes large malignant tumours arise from the lymphatic glands. 
In the case illustrated (figs. 989 and 990) the tumour moved freely 
as if encapsulated. The swelling had been present since childhood, 
but had grown more rapidly some months before the patient was 
seen. It was at first thought to be cystic, but did not trans-illuminate 
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and an exploring needle and syringe found blood only. ^ At operation 
an encapsulated vascular tumour resembling a goitre in appearance 
was removed from the deeper structures of the neck. 
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Microscopically, it was regarded as a lymphatic endothelioma 
originating in the cervical lymph nodes. These tumours grow more 
slowly than the lympho-sarcomata. 

One of the small attached lymph nodes showed eWdence of a 
tuberculous infection. 


OPERATIONS 

Pre-operative preparation will vary in accordance with the nature 
of the case. Suffice it to say that in the region of the neck as in other 
regions the pre-operative and post-operative management often is 
more important than the operative procedure. "So operation on the 
neck should be attempted in the presence of oral sepsis. 

Preparation of the Operation Area. A suitable an^thetic screen or 
cage should be employed in order to shut oS from the operation area 
the patient’s head and face, together with the ansesthetist and 
apparatus. 

^Vhen extensive operations upon the neck arc contemplated, the 
orthodox face screens, fixed to the operating table, embarrass the 
movements of the surgeon’s hands and he is cramped for space when 
making high dissections. 
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A simple face screen whicli is fixed to the patient’s head before the 
toilet of the neck is comaiGnced is shouTi to Sgures 091 aitd 092. 
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A towel is placed round the patient’s head and over this the screen 
is placed in position. The pads attached to the screen are applied 
firmly over the region of the ears. The ^vire portion can be tilted 
back^s'ards towards the head to any required extent ndthout interfering 
with the inlet of air. 

The entire neck is now washed with methylated spirit by means of 
a swab held in a pair of forceps. The skin dries and Harrington’s 
solution is then applied, care being taken that none of this latter 
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solution trickles back bebind the neck and shoulders, as it may 

excoriate the skin. 

The head is lifted by the front hair from the table by a nurse. 
Two sterilised sheets, one on top of the other — each about twice the 
size of an ordinary hand towel— are passed under the head and neck. 
The uppermost is wrapped round the head and the base of the ames- 
thetic screen ; it is fastened by a towel clip at the level of the root of 
the nose. The imdermost sheet is then carried over the shoulders like 
a shawl. A large fold of sterilised gauze is thrown over the screen and 
held in position by paper clips or suitable forceps. The patient is 
covered over with a large sheet which meets the shawl-like folds of the 
neck towel over the shoulders. The operation area is left well exposed. 
The patient’s head can be turned from side to side by the anmsthetist 
with the screen in situ. 

For almost all operations on the neck, a small sand-bag is placed 
under the shoulders so that the hyper-extended position may be 
obtained. More room is seemed on the aSected side by d^a^’nng the 
arm well downwards and fixing the ^vTist by a padded dove bitch to 
some portion of the operating table. 

A generous incision should always be made in order to get free 
exposure of the deeper structures, and whenever possible the incisions 
should be made in a transverse direction. AVhen transverse incisions 
follow the folds of the skin the resultant scar is almost invisible. 

The skin and deep fascia are dissected upwards and downwards to 
give adequate exposure of the deeper structures. “ Side-curtains ” 
of towel or tetra-cloth are attached to the sldn edges. These are held 
in position by small curved haemostatic forceps which clip the edges of 
the towel to the subcutaneous tissue. The skin edge is not included 
in the bite of the forceps. The heavier tj’pes of towel forceps are 
rmsmtable for operations about the neck. If it is expedient to make 
a large sldn flap above, as in the case of goitre operations, it may be 
held upwards by fixing it with forceps to the gauze which covers the 
anssthetic screen. After prolonged and deep dissections, a small 
rubber drain may be inserted through a conveniently placed stab 
wound. The deep fascia and platysma (if di\’ided) should be carefuUv 
sutured, as the subsequent cosmetic result depends upon the accuracy of 
this procedure. Michel clips are used for the approximation of the 
skin. They should not be squeezed too tigbtly when inserted, and 
they may often he removed on the second day. If any tension exists 
a continuous mattress stitch (Halsted’s) of verj* fine Japanese 
gut is preferable. 
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A light gauze dressing and a thin layer of wool cover the incision 
and arc held in position by a collar of two strips of elastoplast, each 
passing round to the hack of the neck. No further dressing is needed 
in a simple case, but where drainage is applied more wool and a sur- 
rounding bandage are usually necessary. The bandage should pass in 
a figure-of-eiglit fashion round the neck and axilla, and be continued 
upwards over the top of the head, terminating in a few turns round 
the forehead which pass below the occiput behind. An extensive 
bandage of this kind protects the wound and acts as a splint for 
the head. It is, however, hot and uncomfortable, and usually 
unnecessary. 

After all operations on the neck, the patient should he carefully 
watched until consciousness and reflexes return ; cases of asphyxiation 
are recorded from the sudden falling back of the tongue and jaw. 


ANESTHESIA 

In the experience of the WTitcr local infiltration alone or combined 
with colonic oil-ether anesthesia is ideal for operations in the regions 
of the head and neck. There are many alternatives, but these will not 
be discussed. 

LOCAL ANESTHESIA 

A hypodermic injection of morphia gr. with atropine gr. 
is given prior to the commencement of anesthesia in every case. 
Local anesthesia is employed for choice by the infiltration method. 
Nov<?cafne in per cent solution or percaine in solution 

are recommended. Adrenalin is added except in the case of toxic 
goitres when it is better avoided. Among the many advantages of 
local anaesthesia in operations about the neck are the following : 

(1) The patient can, to some extent, control bleeding from large 
veins by taking a deep inspiration and thus producing a 
negative pressure. 

(2) When the recurrent laryngeal nerve is in danger, the patient 
may be asked to phonate. 

(3) Vomiting, with possible infection of the wound, is obviated. 

(4) When using the cautery, there is no danger from an anaesthetic 
explosion. 

The skin and the cervical fascia are the most sensitive structures. 



1894 POST-GRADUATE SURGERY 

Technique. A fine needle, 3-4 inches long, is inserted under 
the skin in a line corresponding to the proposed incision. It is 
ascertained that no blood emeses &om the needle before the solution 
is introduced. The solution is injected as the needle is slowly ^vith• 
drawn. The point of the needle is directed towards the deep 
surface of the skin. 10-20 cc. of the solution is used for this first 
injection. Many operations such as the removal of a simple goitre 
may be performed with this superficial an^thesia ; but it is an advan- 
tage to plunge tbe needle deeply into the areas where deep manipula- 
tions are expected. For example, it may be introduced for a couple 
of inches towards the deep structures of the neck in the region of the 
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superior thyroid pole and 3-10 cc. of the solution injected. The 
only precaution necessary is the avoidance of perforation of a blood- 
vessel. 

Some surgeons prefer a more accurate block of the cervical plexus. 
If a line be dropped vertically from the tip of the mastoid process 
do^vnwards for abont 7 cms. and in a backward direction, it marks 
the point of exit of the 2nd, 3rd, and 4th cen.dcal ner\’es. A needle 
inserted deeply along thb line will usually strike a transverse process — 
it is felt with the point of the needle ; the depth of insertion should not 
be more than 4 inch beyond this point. The injection is made 
deeply both upwards and downwards (fig. 993). The jugular vein and 
the carotid artery he well in front and are not in danger. Complete 
anaesthesia of the lateral half of the neck can he obtained by this 
method ; about 20 cc. of solution is required for each side. 

It is important to keep the needle moving constantly while the 
injections are being made, in order to avoid any possibility of making 
them directly into the blood stream. 

The writer does not employ the block method ; superficial and 
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deep infiltration in the operative area has proved adequate if sufficient 
time is given for the solution to take effect. 

In cases of tuberculous glands, sepsis, or malignant disease, local 
infiltration ancestliesia should not he attempted ; colonic oil-ether 
will he found admirable. 


TECHNIQUE OF COLONIC OIL-ETilEU AN/ESTIIESIA 

This will he described in some detail as there is not sufficient 
acquaintance with the modem methods of administration. AVhen 
properly administered it is free from danger and there are no untoward 
s}’mptoms. 

The patient is weighed, ircight is the governing factor in regard to 
dosage. The average strength of the mixture is 60 per cent of ether in 
olive oil ; GO per cent solutions may be used in strong, robust patients. 
1 oz. of the solution is employed for every 20 lb. body weight ; thus, 
a patient weighing 10 st. receives 7 oz. of the mixture. A mixture of 
ether 100 cc., olive oil 75 cc. and oil of camphor 20 cc. has been 
recently recommended (Kovel). 

The bowels should bo washed out the night before operation. The 
ana?sthetic should be given for choice in a quiet comer of the ward or 
in a separate room. On an average it takes three-quarters of an hour 
to produce satisfactory anesthesia. 

The introduction of the solution into the rectum is preceded by a 
hypodermic injection of morphia and atropine. A rubber catheter 
is passed as high as possible into the rectum without kinking and is 
attached to a tube and funnel. The patient lies on his side in bed. 
(He should never be placed on the trolley before the injection is given.) 
The solution is permitted to run in through the catheter very slowly, 
almost drop by drop, and it should take at least twenty minutes to 
introduce the entire amount. The tube and funnel are then discon- 
nected from the catheter and the latter is closed with a spigot or forceps. 
Movements of the patient or noise in the ward, or disturbance of any 
kind during the course of ana?sthesia breaks the syndrome and hinders 
the quiet transition from consciousness to sleep. After half an hour 
or forty minutes, if the patient is not sufficiently ansesthetised, a 
few drops of ether inhaled from a mask will tip the balance. The 
anaesthesia gets lighter as time goes on, but for at least an hour remains 
complete. Very occasionally a little oral inhalation becomes necessary 
at the close of the operative procedure. 

At the completion of operation, before the patient is removed 
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from the theatre, the bowel is thoroughly washed out by syphonage 
through the catheter, and 3-t oz. of olive oil are injected into the 
colon. The patient remains in a state of analgesia for some hours. 
There is never any ground for post-operative anxiety, and sisters and 
nurses familiar with the method prefer it to more recent innovations 
in the field of anaesthetics. 

.\mongst the many advantages of colonic anicsthcsia are its pre- 
eminent safety, the comparative absence of chest complications, and 
the fact that there is no ana^thetist or bulky apparatus in the area 
of operation. The one disadvantage is the length of time it requires to 
induce ana^thesia. but apart from emergency conditions time saving 
should never be a paramount consideration in the realm of surgery. 


CELLULITIS 

The most serious form of cellulitis of the neck arises beneath 
the deep cendcal fascia. Usually the condition starts from sepsis 
in the mouth or throat. The infection spreads through the lymphatics 
into the cellular tissue of the neck. The infective products are held 
tightly under tension by the unyielding deep ccr\ical fascia and tend 
to track towards the mediastinum or along the subcla\'iaa vein 
into the axilla. 

Serious complications arise in the course of septic cellulitis of the 
neck, amongst which may be mentioned empyema, mediastinitis, 
pericarditis, oedema of the glottis and venous thrombosis. Pyiemia 
and more remote consequences such as cerebral abscesses may also 
follow. Extensive sloughing and secondary biemorrhage arise in 
neglected cases. 

The administration of ansesthetics by routine methods is dangerous. 
Spasm, mucous secretions, and resultant cyanosis may be encountered. 
Ether in any form is to be avoided in cases where danger from asphyxia 
already exists. Probably the safest anaesthetic is a mixture of o^gen 
and chloroform, although the latter is contra-indicated in most septic 
conditions. 

Operaiton. The swelling is usually diffuse and brawny. The 
incisions should be made in a transverse direction where maximum 
tenderness is found. It is advisable to proceed bv Hilton s method, 
i.e. exploring the deeper tissues with the nose of hreraostatic or sinus 
forceps. More than one incision is frequently necessary. Free drainage 
is established by strips of rubber tissue ; stiff rubber tubes sometimes 
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promote secondary hrcmorrhage- A tracheotomy or laryngotomy tube 
should be always at hand as respiratory embarrassment may occur 
during the course of the anesthetic. The writer has been present when 
death occurred from suffocation in a case of a short-necked florid 
individual. In this case ether was administered in the patient’s bed- 
room, a knife and a few forceps alone were prepared to relieve tension 
and to search for pus, the patient rapidly* became cyanosed and died in 
a few minutes. Surgery should not be attempted in cases such as this 
unless every preparation and precaution has been taken beforehand to 
meet a sudden emergency. 


Ludwig's axgina 

In this condition the tissues in the region of the submaxillar)* gland 
become infiltrated untU infective material. There is a diffuse tense 
swelling beneath the jaw and in the floor of the mouth. The condition 
is, in fact, a localised virulent streptococcal cellulitis. The mucous 
membrane on the floor of the mouth is greatly swollen and the tongue 
is pushed upward. Extensive sloughing may take place. Asphyxia 
may occur if the process e.xtcnds deeply towards the larynx. Ulcera- 
tion is sometimes followed by severe secondary hsmorrhage. 

Operation. Sudden oedema of the glottis may call for immediate 
larjTigotomj’ or tracheotomy, and the surgeon should once again be 
prepared for this emergency. As in more generalised septic cellulitis 
of the neck, the anaisthetic question is of great importance. There is 
less danger of respiratory embarrassment from chloroform anesthesia 
than from other methods, but cervical block with a local an?esthetic 
is an alternative. Infiltration anaesthesia is contra-indicated. A free 
incision should be made across the swelling just below the mandible ; 
it extends from the middle line outwards parallel to the jaw. The 
facial artery may need division and ligature. The mylo-hyoid muscle 
is recognised whenever possible and divided. By division of this 
muscle Hamilton Bailey points out that the region is decompressed 
and the danger of the pus tracking deeply to the vital area is circum- 
vented. In urgent and severe cases it may only be possible to divide 
the superficial structures and to penetrate the deeper planes by a 
blunt dissector or sinus forceps ; the facial arterj' and troublesome 
hsemorrhage may be thus avoided. 

In early cases a free incision is made deeply in the middle line 
from the symphysis menti to the hyoid bone. There are no anatomical 
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structures of importance in the line of this incision. A pair of forceps is 
passed upwards to the floor of the mouth and the blades are divaricated. 
In some cases when the cellulitis is tracking from one side to the other 
the transverse and vertical incisions ate made simultaneously. Dressings 
saturated in hygroscopic solutions should be applied. The most suitable 
applications are stupes of hypertonic sodium chloride, saturated mag- 
nesium sulphate, or 10 per cent solutions of glycerine and ichthyol. 
Sometimes a condition analogous to Ludwig’s angina arises in the lower 
portion of the neck. The pus may be reached by an incision along the 
lower two-thirds of the anterior border of the sterno-mastoid muscle. 
Hilton's method is again indicated. In all such cases poljrvalent anti- 
streptococcal serum should be employed. In most cases of septic 
cellulitis of the neck there is an uninterrupted convalescence after free 
drainage has been secured, but there is always a potential danger of 
complications such as have been mentioned already (see page 1896). 
Sometimes the mete change of the rubber tissue draining the area 
appears to determine the onset of remote septic complications. These 
drains should not be disturbed for several days. 


PHARYXCOTOitY 

The upper portion of the pharynx may be approached through the 
mouth or by division of the lower jaw through the middle line. In the 
neck the cavity can be reached above or below tbe byo’id bone or 
laterally by exposing and dividing the constrictor muscles. 


D.TP.A-HTOID PHAP.y>’GOTOJIY 

An incision 4 inches in length is made transversely beneath the 
hyoid bone. The platysma is divided together with the stemo-hyoid, 
omo-hyoid and thyro-hyoid muscles. The strong thyro-hyoid mem- 
brane covered by the thyro-hyoid bursa is next opened in the line of 
the incision. It is unwise to divide the membrane too close to tbe 
hyoid as subsequent suturing will be rendered difficult. Division of 
the membrane too near the thyroid cartilage may wound the internal 
laryngeal neiv'es. Some fatty tissue is now encountered, hut the 
epiglottis can usually be found without difficulty near the central notch 
of the thyroid cartilage. By retracting the hyoid bone upwards with a 
hook and deepening the wound in an upward direction, the mucous 
membrane at its reflection from the tongue to the epiglottis can be 
located and opened. The epiglottis is now freely exposed and can be 
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(]ra\\'n through the -wound. Its removal may be indicated by invasion 
of a g^o^^'th. A limited growth within the pharynx can be dealt vrith 
by excision or fulguration through this exposure. The wound is 
closed in layers, the mucous membrane is first sutured, then the 
margins of the thjTO-hyoid membrane, and finally the infra-hyoid 
muscles and the skin. 

Higlier exposure may be obtained by iupra-hyoid fharyngotomy. 
The incision extends above the hyoid bone from one stemo-mastoid 
mtiscle to the other. After dmsion of the superficial tissues, the 
submaxillary glands come into view and their lower borders are 
retracted upwards. The mylo*hyoid muscles are detached from the 
hyoid bone and the incision is carried through the deeper layer of 
muscles. Tlie buccal cavity is reached in front of the epiglottis. This 
incision gives good exposure of the pharynx in the region of the base 
of the tongue and the tonsils. 


LATERAL PIIARYKCOTOXIY 

This operation is recommended when malignant disease within the 
pharynx is coupled with metastases in the deep cendcal glands below 
the angle of the jaw. The glands may be removed as a preliminarj’ 
operation and the gro\rth in the pharynx dealt ^vith subsequently, but 
in many cases the operation can be performed in one stage. The 
procedure described below is indicated for growth below the level of 
the hyoid bone. A preliminary tracheotomy is necessary. 

An incision is made in front of the sterno-raastoid muscle from a 
point corresponding to the greater cornu of the hyoid bone downwards 
for 4 inches. The sterno-ma.stoid muscle is exposed and retracted, 
together -nith the great vessels. The anterior belly of the omo-hyoid 
muscle in the lower portion of the -wound usually requires di\ision. 
The superior pole of the thyroid gland with its vessels is ligatured, 
divided, and retracted. The inferior constrictor muscle of the pharynx 
is now exposed and is made tense by rotating the larynx to the opposite 
side. The thyroid gland is displaced do'vvnwards. The wall of the 
pharynx is divided in the long axis of the wound, behind the ala 
of the thjToid cartilage. A finger is introduced into the pharynx and 
the extent of the growth is estimated. Kemoval is accomplished by 
fulguration or excision. The wound is closed layer by layer. Drainage 
should be pro-vided for. 

After operation there is difficulty in swallowing, and the administra- 
tion of nourishment must be carried out through a nasal tube passed 
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into the stomach. The tracheotomy or laryngotomy tnbe is removed 

after 24 hours. 

T^o serious complications may arise : first, septic pneumonia ; 
second, local sepsU in the wound. The incidence of septic pneumonia 
is lessened bv carefully cleansing and disinfecting the mouth before 
operation and bv the preliminary performance of laryngotomy or 
tracheotomv. Sepsis in the wound may give rise to acute cellnlitis and 
possibly to secondary hfemorrhage. Free drainage and B.I.P.P. lightly 
smeared over all the exposed tissues before inserting the closure sutures 
are probablv the best means of avoiding this complication. 

trotter’s OPER.IT10X 

In perfor ming lateral pharyngotomy, Trotter recommends in some 
cases a very extensive operation. If the upper part of the pharynx is 
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involved, division of the mandible in front of the masseter is desir- 
able, The great cornu of the hyoid bone and the ala of the thvroid 
cart lage are removed in order to secure free division of the middle and 
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inferior constrictors. By such a wide dissection the upper opening of 
tlie larynx and the cervical portion of the cesophagus can be readily 
exposed. Trotter’s operation is referred to as combined laryugo- 
phai^Tigotomy. It includes prclinunary tracheotomy. Incisions are 
made from the ear to the cricoid cartilage along the anterior border of 
the sterno-mastoid muscle and through the middle of the lower lip 
along the under-surface of the jaw to join the first incision. The 
posterior belly of the digastric together with the stylo-hyoid muscles 
and the superior thjToid, lingual and facial arteries are dmded. An 
important step in the operation is the suture of the stemo-mastoid 
muscle to the pre-vertehral muscles in order to isolate the carotid 
region from the area of the phar}Tix. This manceiuTe is employed 
in order to minimise the danger of deep septic cellulitis of the 
neck. Tlie superior laryngeal, lingual, and hypoglossal nerves also 
require dmsion. The latter is sutured before the completion of the 
operation. It is claimed that the anterior and lateral wall of the 
phar3’7ix can bo thus incised nithout oncroaching upon the growth. 
The operation is not followed by considerable shock. Sometimes the 
permanent use of a tracheotomy tube becomes inevitable. 

Comments. Pharyngotomy. Operative surgery on the pharjTix has 
distinct limitations. Treatment by radio-therapy has to a large extent 
taken the place of radical operative procedures in malignant cases. 
Rare conditions, such as phar}Tigocele, high diverticulum of the 
pharynx and the removal of foreign bodies which cannot be extracted 
through the mouth, require operation. Of the malignant tumours, 
ijinpho-sarcomata and squanious-celled epitheliomata are the most 
common. The latter are sometimes miscalled endotheliomata and 
branchogenic carcinomata. In early cases of pharyngeal neoplasm, the 
signs and symptoms are often very obscure ; sometimes enlarged 
cerv'ical glands are the first indication of a growth. Secondary’ lesions 
of the cranial nerves may call attention to its presence. 

Diathermy is probably the best method for destruction of the 
gro^rth ; it can be either coagulated or excised by this method. For 
coamilation a small button-shaped electrode is used and the resulting 
necrosed portion removed with a curette. Excision may be performed 
by a diathermy knife or needle. The button is afterwards applied to 
the resultant cavity. The destruction or removal of the gro^vth is 
bloodless but may take half an hour to perform. For obvious reasons 
diathenny is better than an extensive cutting operation. 
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FOREIGN BODIES IN THE PHARYNX 
These cases may be very u^ent. A child may swallow a coin which 
lies transversely, or a large lump of food may block the lumen of the 
canal and cause pressure on the larynx or trachea. A finger carried 
through the mouth into the pharynx to the hack of the epiglottis 
may dislodge and extract such a foreign body. If this fails, no time 
should be lost in performing tracheotomy. Apart from such urgent 
cases, the first step necessary is to make sure that the foreign body 
actually is present and to ascertain its position by X-ray photographs. 
As already pointed out, most foreign bodies can be extracted through 
the oesophagoscope. 


(ESOPHAGOSCOPY 

Some years ago Bland-Sutton referred to the oesophagoscope as an 
instrument req^uiring the instinct of a sword swallower and the eye of a 
hawk. It is now in use as a routine means of examination. The pro- 
cedure is indicated during the treatment of strictures, for the removal 
of foreign bodies, for the insertion of radium, and to assist the exposure 
of the (Esophagus during operation. 

Colonic oil-ether an«estbesia, or painting the pharjmx and the 
larynx with 10 per cent cocame and adrenalin solution, will be found 
suitable. The head and neck are hyper-extended, and a gag is inserted. 
The instrument is passed along the side of the tongue and directed 
towards the pharyngeal wall. At the level of the cricoid cartilage 
there is a constriction, but with practice the instrument can he readily 
passed into the cesophagus and a clear view obtained. 

Occasionally the foreign body is hidden by folds of mucous mem- 
brane or lies closely embedded in the oesophageal wall and cannot be 
visualised. In. the event of failure to remove the obstacle hy means of 
the oesophagoscope, cesophagotoray must be performed. This pro- 
cedure may be imdertaken while the (Esophagoscope is in position. 
The cesophagus is thus rendered prominent and can he readily identified 
(see fig. 997). 


CESOPHAGOTOSIY 

The neck is hyper-extended hy means of a large sand-bag under the 
shoulders, or the head is allowed to hang over the edge of the table. 
The incision is made on the left side along the anterior border of 
the stemo-mastoid muscle from the inner end of the clavicle to the 
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upper border of the thyroid cartilage. The sterno-mastoid muscle 
is defined and retracted. The pre-tracheal muscles arc exposed and 
retracted mesially. Tlie pre-tracheal layer of the cervical fascia 
comes into view and is divided. Tlio lateral lobe of the th 5 rroid gland 
is dislodged and retracted towards the right. In most cases the inferior 
thyroid artery passing inwards from behind the common carotid artery 
towards the middle of the thjToid gland will require ligature and division. 
The oesophagus is found between the trachea and the cervical vertebras 
(figs. 995 and 99C). The operator should be equipped with a good head- 
light which allows the musculature of the oesophagus to be readily identi- 
fied. The oesophagus is grasped by two pairs of tissue forceps and divided 
layer by layer by a vertical incision. The incision should lie near the 
vertebral aspect of the tube so as to avoid the recurrent laryngeal 
nerve. The incision in the oesophagus is best made above the foreign 
body in a healthy portion of the wall. The foreign body is extracted 
with suitable forceps. After its removal the mucous membrane and 
muscular walls are sutured separately whenever possible. A drainage- 
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tube or a strip of rubber tissue is passed dovni to the level of the sutures 

in the oesophagus. 

The ^vriter has seen a case in which a wedge-shaped dental plate, 
measuring 3| cms. across the base and 3 cms. from the apex to 
the base, was swallowed two and a half months before the patient 
sought surgical adduce. The denture w'as lodged just below the 
supra-sternal notch at a level corresponding to the summit of the 
aortic arch. It was embedded in the wall of the oesophagus so that there 
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was no difficulty in passing the oesophagoscope beyond it and no 
difficulty was experienced in taking food ; in fact, there were no 
climcal symptoms. The denture could not be seen with the cesophago- 
scope, but with this instrument in position the oesophagus was 
exposed and it was thus rendered prominent and easily identified. The 
thyroid gland was retracted upwards exposing the recurrent laryngeal 
nerve at the lower end of the wound. The jimction of the left innom- 
inate. subclavian and jugular veins was seen. A finger _was passed do\vn 
behind the sternum alongside of the oesophageal wall. An attempt was 
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made to tilt the plate inwards so that it might be seen and removed 
through the CDsophagoscope, This manoeuvre failed. The oesophagus was 
then opened, the lower pointed end of the plate bcaringa tooth was caught 
by a blunt hook and gently rotated upwards, after which it was removed 
without any difficulty through the wound. The chief fear lay in the possi- 
bility of tearing the oesophagus behind the sternum and producing a 
septic mediastinitis, a complication which almost invariably proves fatal. 

A nasal tube was passed into the stomach through which the patient 
was fed for four days. At the end of a fortnight the wound was 
completely healed. 

If the plate had been impacted further down in the oesophagus, 
resection of part of the sternum, ribs and clavicle would have become 
necessary for its exposure. 

Such a case illustrates the role of the general surgeon in the removal 
of foreign bodies from the cesopbagus and also the advantage of close 
co-operation between him and an assistant skilled in the use of the 
oesophagoscope. 

Comment. It should be remembered that forcible manipulations in 
the extraction of a foreign body may lead to a fistula between the 
trachea and the oesophagus. A few minutes arc well spent in loosening 
the foreign body from its bed before extraction is attempted. Eree 
drainage of the wound and the passage of a nasal tube for feeding 
purposes minimise the danger of septic cellulitis. The nasal tube may 
be removed in three to four days and swallowing resumed. There is 
usually some transitory leakage. 

In the case of coins or other obstructing bodies without jagged 
edges, the old much-abused coin catcher may be found useful if an 
oesophagoscope is not available. The writer has many times removed 
coins by this means. The operation, however, should be performed 
on the X-ray table. The coin catcher is introduced under the direct 
guidance of the fluorescent screen. 

Foreign bodies near the cardiac end of the oesophagus may be 
pushed into the stomach by means of a bougie or tube. It may be 
necessary in some cases to open the stomach and remove them from 
the lower end of the oesophagus under direct vision. 


DIVERTICUIiUM OF THE (ESOPHAGUS 
The so-called diverticula of the oesophagus are usually pharyngeal 
pouches which extend downwards into the neck. The first case recorded 
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of dilatation of the pharynx with diverticulum was by the writer’s 
father. It is of historical interest. The operative findings and their 
anatomical significance are fully described. (A^Tieeler, Trans. Roy. 
Acad. Medic., Ireland, I88C, p. 131.) The pouches commence on the 
posterior lateral wall of the pharynx just above the junction wdth 
the oesophagus. The pouch is located behind and usually to the left of 
the msophagus and resembles the finger of a glove. Pressure of the sac 
when ^led causes obstruction to the descent of food down the 
oesophagus. Regurgitation is a usual symptom. It suggests stricture, 
but an X-ray examination after the administration of barium, or 
examination mth the oesophagoscope, will readily reveal the true 
nature of the ailment. The sac may extend down the neck into the 
thorax. 

Operation. The incision should be adequate. It extends from 
the cricoid cartilage in front of the stcrno-mastoid to just above 
the clavicle on tbc left side. A transverse incision extending from the 
middle of the neck at the level of the cricoid cartilage to the middle of 
the left steino-mastoid muscle is also recommended. 

The cBsophagus is exposed as already described. A bougie may be 
passed into the sac from above through the mouth in order to 
make the sac more prominent. The sac is carefully isolated by 
the division of adhesions between it and the wall of the cesophagus. 
This part of the operation should be ppin&taldngly accomplished in 
order to obtain complete isolation of the sac. The next point is to 
free the neck of the sac imtil its junction with the cesophagus can he 
clearly demonstrated. 

One of three procedures can now be adopted. (1) The sac when 
isolated may be fixed to the deeper structures of the neck bo that the 
fundus is at a high level and food cannot any longer enter its cavity 
(fig. 998). (2) The sac may be so fixed that it protrudes through the 
neck and is subsequently removed (the two-stage operation). (3) The 
sac may be removed at a single-stage operation. Operations (1) and 
(2) are employed in order to avoid the danger of infection and the 
development of serious septic cellulitis or mediastinitis. With proper 
technique the single-stage operation is successful, and this alone '^l 
he described. 

A silk thread with a shot attached is swallowed a few days before 
operation and is demonstrated by X-rays in the small intestine. An 
cesophagoscope with this thread as a guide is passed into the oesophagus 
beyond the (iiverticulum. The cesophagus is easily exposed, but the 
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diverticulum may not be bo readily identified. If the oesopbagoscope 
can be introduced into the sac the hitter can be trans-illuminated 
by the light from the cesophagoscope, and the dissection com- 
menced. The cesophagoscope is vrithdrawm from the diverticulum 
and passed again into the (Esophagus, and the sac is further freed. 
Finally, the neck of the sac at its junction with the oesophagus is 
secured by fine tissue forceps and the whole sac removed with scissors. 

Tlie slit-Iike opening is now accurately closed udth fine catgut 
and made watertight, tlic sutures being continuous. The second row 
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of sutures brings the muscular wall of the o^ophagus over the sutured 
raucous membrane. The wound in the neck is closed layer by layer. A 
small rubber drain to the line of suture is left in situ. 


Comment. The thread which the patient previously swallowed is 
divided and allowed to pass out per rectum. A nasal tube is passed 
into the stomach through which the patient is fed for a week. The 
drain is removed in 48 hours. 

Throughout the operation aspiration can be employed through the 
cesophagoscope and the danger of any laryngeal contents escaping 
into the wound is thus minimised. If an cesophagoscope is not 
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of dilatation of the pharynx with diverticulum was by the writers 
father. It is of historical interest. The operative findings and their 
anatomical significance are fully described. (^\TieeIer, Trans. Jtoy. 
Acad. Medic., Ireland, 188G, p. 131.) The pouches commence on the 
posterior lateral wall of the pharynx just above the junction with 
the oesophagus. The pouch is located behind and usuallj' to the left of 
the oesophagus and resembles the finger of a glove. Pressure of the sac 
when filled causes obstruction to the descent of food dorni the 
cesophagus. Regurgitation is a usual symptom. It suggests stricture, 
but an X-ray examination after the administration of barium, or 
examination \vith the cesophagoscope, ^rill readily reveal the true 
nature of the ailment. The sac may extend down the neck into the 
thorax. 

Operation. The incision should be adequate. It extends from 
the cricoid cartilage in front of the stemo-mastoid to just above 
the clavicle on the left side. A transveKe incision extending from the 
middle of the neck at the level of the cricoid cartilage to the middle of 
the left stemo-mastoid muscle is also recommended. 

The cesophagus is exposed as already described. A bougie may be 
passed into the sac from above through the mouth in order to 
make the sac more prominent. The sac is carefully isolated by 
the di^'ision of adhesions between it and the wall of the cesophagus. 
This part of the operation should be painstakingly accomplished in 
order to obtain complete isolation of the sac. The next point is to 
free the neck of the sac until its junction with the cesophagus can be 
clearly demonstrated. 

One of three procedures can now be adopted. (1) The sac when 
isolated may be fixed to the deeper structures of the neck so that the 
fundus is at a high level and food cannot any longer enter its cavity 
(fig. 998). (2) The sac may be so fixed that it protrudes through the 
neck and is subsequently removed (the two-stage operation). (3) The 
sac may be removed at a single-stage operation. Operations (1) and 
(2) are employed in order to avoid the danger of infection and the 
development of serious septic cellulitis or mediastinitis. With proper 
techmque the single-stage operation is successful, and this alone will 
be described. 

A silk thread with a shot attached is swallowed a few days before 
operation and is demonstrated by X-rays in the small intestine. An 
cesophagoscope with this thread as a guide is passed into the cesophagus 
beyond the diverticulum. The oesophagus is easily exposed, but the 
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diverticulum may not be so readily identified, li 
can be introduced into the sac tlie latter can b? 
by tbe light from the cesopbagoscopc, and the &=■•;??-. r’ 
menced. The cesopbagoscopc is withdrauu Iron: u» 't-^i 
and passed again into the oesophagus, and the arc is ~~ 

Finally, the neck of the sac at its junction with tie cscclirr* 
secured by fine tissue forceps and the 'whole sac tcrccvoi T-ki K-is s 
The slit-like opening is now accurately closed wki iz-' rat. 
and made watertight, the sutures being continuoas. Tnc v.'-r.-* r 



of sutures brings the muscular wall of the cesopbagus ovtt t’- - 
mucous membrane. The wound in tbe neck is closed layer h-r i 
small rubber drain to the line of suttire is left in situ. 


Comment. The thread which the patient previously 
divided and allowed to pass out per rectum. A nasal tubs 
into the stomach through which the patient is fed for a -i., 
drain is removed in 48 hours. 

Throughout the operation aspiration can be employed tj- 
cesopbagoscopc and the danger of any laryngeal contc,*..!, .... 
into the wound is thus minimised. If an cesophagos-..^^' 
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available a bougie may be passed into tbe diverticulum, but great 
care must be taken as tbe walls of the sac are sometimes thin 
and friable. 


THYEOTOirr (lartxgo-fissube) 

This operation is sometimes employed for the fulguration or 
excision of limited growths in relationship to the vocal cords. Hoarse- 
ness lasting more than a month may be due to carcinoma. If the 
growth is detected early, conservative operations are justifiable. 
Excellent results follow operations for carcinoma of the larynx. 
In early circumscribed cases thyrotomy sufBces; laryngectomy is 
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indicated when the disease is more advanced. In both cases the 
voice is retained in a satisfactory maimer. 

To perform the operation of thyrotomy with' ease and safety a 
preliminary tracheotomy is recommended. 

Steps of the Operation. The incision is made from the hyoid bone 
above to a level below the cricoid cartilage. It is made exactly in the 
middle line. The isthmus of the thyroid gland is exposed and divided. 
TracheotomybyDigby’sinethodisperformedatthisstage(seepagel912). 
Inhalation ansesthesia, if used, is induced through the tracheotomy 
tube, hut as previously mentioned, colonic oil-ether anjesthesia will 
be fotmd Mtisfactory. "When the thyroid cartilage has been exposed 
a vertical incision is made through it in the middle line with curved 



NECK 


1909 


scissors, one blade being passed thiougb an opening in the thyro-hyoid 
membrane. In elderly persons a small saw may be required. The 
division is made from above downwards. The incision is now carried 
upwards and downwards toward the hyoid bone and cricoid cartilage 
until good exposure is obtained. Heemostasis and tranquil respiration 
are assisted by painting the mucous membrane with a 5 per cent cocaine 
and adrenalin solution. A small gauze swab with a long silk ligature 
attached to this swab is passed do^vnw'aTd8 towards the trachea above 
the tracheotomy tube. A similar swab may be passed npw’ards towards 
the pharynx. In tliis manner the operation area is isolated. A good 
headlight or small stcrilisablo electric lamp in the W'ound is of con- 
siderable assistance. A neoplasm can be removed by an incision round 
it through healthy mucous membrane. Fulguration mil in many cases 
be the method of choice. 

"When all bleeding is controlled, the tw’O segments of the thyroid 
cartilage arc stitched together in accurate alignment. The divided 
thyro-hyoid and crico-hyoid membranes are sutured with catgut above 
and below. The tracheotomy tube is removed at the conclusion of the 
operation, but it should bo kept at hand for re-introduction if urgently 
required. 

The wound through w’hich the tracheotomy tube was passed should 
not be closed, 

Comment. "When the growth is exposed after wide retraction of the 
aloe of the thyroid cartilage the rauco-perichondrium and soft parts 
surrounding the growth are raised up with a periosteal elevator. The 
tumour, with a good margin of healthy tissue, is then excised with 
scissors. It is often necessary to remove the anterior end of a vocal 
cord and part of the arytenoid cartilage. If the latter is necessary, the 
inhalation of fluids may follow attempts to swallow. In all cases it is 
advisable to feed the patient through a nasal tube, which is left in 
position for 4 or 5 days. In over 90 per cent of cases of carcinoma 
of the larynx the patients are males. 


I,ABYNGOTOMY 

This operation is indicated as a preliminary to extensive operations 
on the tongue, tonsils, and upper portions of the pharynx. It is, perhaps, 
especially indicated in cases of suffocation from cedema of the glottis 
in adults. A cyanosed and almost asphyxiated patient can be relieved 
by laryngotomy more readily than by any other method. 
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"Witl! tlie liead extended a transverse incision is carried across the 
middle line of the neck at the level of the upper border of the cricoid 
cartila^. An opening is made in the crico-thyroid membrane with the 
point of the knife or a pair of pointed scissors. The opening should be 
kept close to the upper border of the cricoid cartilage in order to avoid 
a small crico-thyroid artery which passes across the middle of the 
membrane. A laryngotomy tube, which differs from a tracheotomy 
tube in being oval on cross-section, is introduced and retained by tapes 
passed round the neck. The space between the cricoid and the thyroid 
cartilage is so small in children that the operation is unsuitable. 

If bleeding occurs from the small transverse arteries, no time 
need be lost, as the introduction of the tube effectively stops the 
haemorrhage. 

Cases have been recorded when, in a great emergency, the blade of 
a pocket knif e was plunged through the crico-thyroid membrane and 
the air-passage kept open by rotating the knife. 

TRaCHEOTOltY 

As an emergency procedure, tracheotomy is indicated in the case 
of children for such conditions as diphtheria, scalds of the glottis, or 
the impaction of foreign bodies. In adults, as already mentioned, 
laryngotomy is the operation of choice under s imila r circumstances 



On the other hand, tracheotomy is indicated as a preliminarv to exten- 
sive operations on the pharynx or larynx, or as a palliative measure to 
avoid asphyxiation in cases of inoperable malignant disease. Syphilis 
and tubercult^is of the larynx are occasional indications. 

Tracheotomy can he admirably performed under local anjEsthesia. 
It is merely necessary to infiltrate the superficial tissues in the middle 
line of the neck from the thyroid cartilage to above the supra-sternal 
notch. Chloroform is the ansstfaetic of choice in young cMldreii. 
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Ether and gas are to bo avoided in every case of real or potential 
asphyxia. 

Operation. The head is extended in the usual manner by a sand- 
bag under the shoulders. The patient, especially if a small child, is 
brought well over to the edge of the table. An assistant holds the head 
in the extended position so that the chin and sternal notch are accur- 
ately in a straight line (fig. 1000). The cricoid cartilage is identified and an 
incision made from its upper border domiwards : this should be about 



2 inches in length. The anterior jugular veins are drawn aside or may 
be divided and ligatured. The deep fascia is divided transversely below 
the cricoid, and the inner margins of the stemo-hyoid and sterno- 
thyroid muscles are exposed and retracted. With a little blunt 
dissection, the trachea is exposed. 

The isthmus of the thyroid gland bulges and gets in the way ; it can 
be loosened with the nose of a pair of forceps passed between it and the 
trachea and retracted downwards with a blunt hook. At this stage 
the surgeon inserts a sharp hook beneath the cricoid cartilage in the 
middle line to steady the trachea and hold it forw’ard. The hook is held 
in his left hand while the trachea is incised (fig. 1001). 
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Dighy's method. Ifc is often of advantage to divide the isthmus be- 
tween two haemostatic forceps, as the trachea is thus exposed at a lower 
level. These forceps steady and bring the trachea forward, rendering 
the hook in the cricoid unnecessary. The second, third and fourth 
rings of the trachea are divided and a portion of each ring may be 
snipped ofi from either side to enlarge the opening. This manoeuvre 
avoids the difficulty of introducing the tracheotomy tube through 
a slit-like aperture. Stab openings are dangerous, as the point of 
the knife is out of control and may be plunged too deeply (fig. 
1002 ). 

In the classical descriptions, high tracheotomy is referred to when 
the trachea is opened above the isthmus, low tracheotomy when the 
opening is made between the isthmus and the supra-stemal notch. 



1002.— TbachxotomT: DfOIT** K^TBOd. {Dtagrammatio,) 


If the isthmus is divided the surgeon is not embarrassed by such 
artificial divisions, and inexperienced operators will not be harassed 
by academic and “ text-book ” recollections when faced with a serious 
emergency. 

Low tracheotomy is a difficult procedure in an adult ; the trachea 
passes deeply into the neck as it descends. It is not so difficult in 
children, but, as already pointed out, the left innominate vein some- 
times lies at a high level, and if engorged may be in danger during the 
operation. 

Immediately the trachea is opened there is a forcible expulsion of 
blood-stained mucus. The coughing continues after the tube is intro- 
duced, but ceases in a few moments. 

Loxo Tracheotomy. The incision extends from the cricoid cartilage 
to the supra-stemal notch accurately in the middle line of the neck. 
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The anterior jugular veins are caught in forceps and retracted. The 
deep cervical fascia is divided and the interval between the sterno- 
thyroid muscles is sought. The inferior thyroid veins descend in the 
fatty tissue in front of the trachea ; they can usually be displaced by 
blunt dissection and the trachea exposed. The trachea is steadied by 
a sharp hook as in high tracheotomy and is divided from below upwards. 
A suitable tracheotomy tube director or the handle of the knife keeps 
the incision in the trachea open during the introduction of the tube, 
or a portion of two or three rings may be removed to enlarge the 
opening. 

Comments. The sharp hook mentioned above should not be 
removed until the tracheotomy tube is inserted, otherwise the trachea 
retracts deeply and the opening in it is lost. In the meantime blood 
may be aspirated. 

Care must be taken to control the knife ; in young children the 
blade may pass too deeply and wound tbc cesopba^s. 

The tracheotomy tube should be removed on the third to the fifth 
day. 

Occasionally secondary hjcmorthage occurs from ulceration of a 
large blood-vessel, caused by pressure of the tracheotomy tube. It 
can be avoided by the use of tubes of a suitable size and by not allowing 
them to remain in position for too long a period. 

Tranquil Tracheotomy. (St. Clair Thomson’s Method.) Incaseswhere 
rapidity is not essential a few drops of 5 per cent cocaine solution are 
injected with a hypodermic syiiiige and needle between two rings of 
the trachea before the trachea is opened. In a few moments the cough 
reflex is abolished and the trachea can be opened without the usual 
paroxysm of expulsive effort. From personal experience the writer 
can recommend this simple procediure. 


EE3IOVAL OF ilALICNANT GLANDS IN THE NECK 

Position of Patient. The shoulders are raised by a sand-bag and 
the head is turned to the opposite side. 

Various incisions have been recommended. A good exposure will be 
obtained by an incision from the mastoid process to the sterno- 
clavicular joint. This is joined by a second incision from the symphysis 
menti to a point just above the middle of the stemo-mastoid muscle. 
The skin, superficial fascia and platysma are divided and the tissues 
vor- n. — a * 
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in the flaps thus outlined are reflected. The cervical fascia of the anterior 
triangle is thus widely exposed (see fig. 988). The stemo-mastoid 
muscle is defined along its anterior border and is retracted baclavards. 
The cervical fascia and the underljTng cellular tissue wth the lymph 
glands are dissected from below upwards in the form of a flap. This 
dissection exposes the great vessels and their sheath. The glands in 
relationship to the internal jugular vein are carefully peeled upwards 
with those in the more superficial tissues. Tributaries of the intenial 
jugular vein require division and ligat\iie when mobilising the glands. 

The stemo-hyoid, stemo-thyroid and omo-hyoid muscles are 
cleaned and all loose fatty tissue removed. During the course of the 
dissection the external jugular vein is preserved, if possible, together 
with the great auricular nerve. When the upper regions of the neck are 
reached, the submaxillary triangle is cleaned and the submaxillary 
salivary gland is removed together with the lymph glands in its neigh- 
bourhood. The dissection is now carried forward to the submental 
region and a lymph gland is removed from between the genio-hyoid 
muscles. Two or three glands will then be found above the hyoid bone 
between the anterior bellies of the digastric. Some care must be taken 
to expose the spinal accessory nerve which will be found in the upper 
and posterior part of the dissection running downwards and backwards 
to enter the deep surface of the stemo-mastoid muscle. The lower 
portion of the parotid gland will be exposed and may require excision 
in order to remove completely the parotid group of lymph glands. This 
procedure is followed after operation by the escape of saliva, but a 
permanent salivary fistula does not result. 

In the earlier part of the dissection while removing the glands in 
relationship to the internal jugular vein, the latter may be tom or 
injured. Pressure with a swab for a few seconds controls the bleeding. 
A lateral ligature may be applied to the rent. On the other hand, 
the glands may be so adherent to the internal jugular vein that it (the 
vein) must be ligatured as low down as possible in the neck, and 
removed with the glands from below upwards. "When both sides of the 
neck are involved, the complete dissection should be imdertaken on the 
opposite side after an interval of about ten days. If the internal 
jugular vein is sacrificed on one side great care should be taken to 
spare it on the other. 

As mentioned elsewhere, the more recent developments in radio- 
therapy should be carefully considered before the operation is 
undertaken. 
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CYSTIC TUMOURS OF THE KECK 

Dermoid cysts, sebaceous cysts, and bursal cysts require no special 
description when they arise in the neck. 

With the exception of thyroglossal cysts and enlargements of the 
subhyoid bursa, most of the cystic conditions in the neck remain 
stationary during the act of deglutition. 

Hydrocele of the Neck, or cystic hygroma, may be unilocular or 
multilocular, congenital or acquired. 

The cyst is a lymphangioma arising under the deep fascia and 
projecting in front of or behind the sterno-mastoid muscle. It may 
extend deeply into the tissues and reach the mediastinum, sending 
tentacles between the various muscles. 

It is usually located at the root of the neck and is translucent. 

Operation. This entails a deep dissection amongst the structures at 
the root of the neck. If during the operation for removal the pro- 
cedure is attended with unsuspected difficulties, the edges of the cyst 
may be sutured to the skin and the caWty packed with gauze. After 
several weeks and repeated changing of the gauze packing obliteration 
results. In young children operation should be avoided. In the 
unilocular variety the injection of sclerosing solutions such as quinine 
and urethane is sometimes successful in obliterating the' sac. 

Blood Cysts. These may be in connection with a cavernous angioma 
or 3 diverticulum in the wall of a large vein. They have an impulse on 
coughing and a venous thrill. Hsemorrhage into a cystic adenoma of 
the thyroid or a branchial cyst must be borne in mind. Excision is 
not attended with any great difficulty if an adequate e^qjosure of 
the surrounding structures is first made. 

Branchial Cysts. These arise by the distension ^vith fluid of an 
unobliterated portion of a branchial cleft. 

They are usually found in connection vith the third cleft in relation- 
ship TSTth the upper third of the anterior border of the sterno-mastoid 
muscle*' at the level of the thyroid cartilage or hyoid bone. C^sts in 
connection with the second branchial cleft are found just below the 
mastoid process. They ejctend towards the floor of the mouth. 

Branchial cysts are not adherent to surrounding structures, but 
are often mistaken for breaking-down tuberculous glands. 



1916 


POST-GRADUATE SURGERY 


On aspiration the contents of the cyst resemble tuberculous pus, 
and cases are recorded in which the contents contained tubercle bacillL 
Like so many other congenital conditions these cysts make their 
appearance in adult life. When the diagnosis is in doubt, a little of the 
fluid is aspirated with a hypodermic needle and fringe, and a drop 
is placed on a slide and examined with a high power microswpe. 
Cholesterol crystals are found in abundance. 

Operaiion. The removal of these cysts is not attended with difficulty, 
and they are easily isolated from the surrounding tissues. The operation 
should not be delayed too long, as a squamous-celled carcinoma arises 
very occasionally in connection with branchial clefts. Simple cysts 
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are more common in women, in relationship with the third cleft ; when 
malignant changes occur, they are more frequently seen in men in 
connection with the second cldt. 

CYSTS AND SINUSES OF THE THYBOGLOSSAL DUCT 

In fcetal life the thyroid gland is formed at the base of the tongue 
and gradually descends to occupy a position in the middle line of the 
neck. The passage produced by the descent is normally obliterated. 
If any of it remains, secretion has an exit through the foramen cajcum 
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into the mouth. If there is no exit, the secretion tracks downwards 
and produces a cystic tumour in the median line of the neck between the 
hyoid bone and the thyroid cartilage. Such cysts may be found as low as 
the sternal notch. Branchial cysts, on the other hand, always lie ex- 
ternal to the mid-line. An enlarged subhyoid bursa resembles a thyro- 
glossal cyst. Both move upwards during the act of swallowing. On 
section the former is lined with endothelium, the latter with epithelium. 

Operation. The cyst is exposed by a transverse incision. The dividing 
line between the stemo-hyoid muscles is defined and divided vertically, 
and the cyst is dissected free to the level of the hyoid bone. The com- 
municating sinus may pass superficially or deeply to the hyoid bone, or 





1918 POST-GRADUATE SURGERY 

even through it. To expose the sinus freely it is advisable to remove 
a small portion of the hyoid bone in the middle line. The mouth is 
opened ^vith a gag and the tongue pulled forwards. An assistant's 
finger in the mouth arched over the back of the tongue pushes the 
btter forwards and brings the foramen ca?cum and any remaining 
portion of the tract within reach of the operator (fig. 1003). The duct is so 
small that it cannot be dissected out alone, and some of the tissues 
through which it passes must be sacrificed. The tissues removed include 
portions of the mylo-hyoid, genio-hyoid and genio-glossus muscles. 
The woimd is closed by deep sutures, and the divided edges of the hyoid 
bone are approximated and stitched into position. A small piece of 
rubber tissue passing deeply into the muscles of the tongue is employed 
as a drain (fig. 1004). 


LABYNCOCELE 

E. H. Bennett of Dublin was the first to discover (1865) a human 
larynx in which there existed fuUy-formed laryngeal pouches which are 
normally found in a high state of development in some of the apes. 
Bennett was dissecting in the region of the thyroid cartilage. His 
attention, was arrested by a cystic structure which he opened accidentally 
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on one side. A probe was 
passed downwards through the 
opening into the larynx, and a 
similar sac was found on the 
opposite side. The pouch 
occupied a space which is 
covered hy the tlun lateral 
portion of the thyro-hyoid 
membrane. The lower portion 
of the protrusion rested on the 
superior laryngeal vessels and 
nerve. The upper border was 
in contact with the great cornu 
of the hyoid bone. 

The illustration (fig. 1005) 
shows a patient suffering from 
laryngocele. In this case the 
laryngeal sac on the right side 
had extended through the 
thyro-hyoid membrane in an 
upward direction behind the 



body of tlic hyoid bone, 
to the floor of the 
glossoepiglottic fossa. 

(Slurphy Oration, Surg.^ 

Gynec.y and Obstet., Vol. 

Ivi, 274.) 

The patient was a man 
aged 24 years, who suffered 
all his life from a painless \ 
bulge or swelling in the 
right submaxillar}' region. 

This swelling was tym- 
panitic and disappeared 
under pressure. The 
swellmg moved and pro- > 

traded with deglutition or ' * 

coughing. The right side ’ 

of the tongue and floor of »■ 

the mouth were enlarged. ^ ‘‘'Z ' ‘ * 

On the posterior third of 

the dorsum of the tongue - '***^‘‘ 

on the right side there was ^ ; . -'.-I- f'" 

a soft conical projection looc.— Labtsooceie. Xbat or Scsuaullabe Swzluxq 

oTiniif +tiA ct'rn nf ji Inmn *rr«i l5«cnox or Ldtiodol mo LmcAL Pbojbctiox 

anout tne size oi a lump ^ ^ 

of sugar. The tongue could 

not be protruded (fig. 1005). Any attempt to do so resulted in 

1 deviation of the entire 
organ to the right side. 
Speaking was difficult. It 
was owing to the fact that 
his friends could not 
y understand what he said 
that he came to hospital to 
seek advice. The swelling 
on the tongue and the 
swelling in the sub- 
maxillary region were con- 
nected. If the one was 
• ^ ' pressed upon, the other 

/■ij io(j7. — LABT^GocEtE. X-SAT snowcro LtsecAh Ayo e nlar ged. It was obvious 
scB>uxiii.iBT swellings were 
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not solid, nor did tUey contain fluid. The introduction of a hypo- 
dermic needle into the protrusion on the tongue gave no infomjas 
tion. Injection of lipiodol through the needle followed hy Xjay 
photographs confirmed the observation that the tongue swelling and the 
submasillary swelling were connected. The fact that lipiodol did not 
enter the larjTrx in the case under review naay be explained on the 
hypothesis that the opening was either very minute or of a valvular 
nature {figs. 1006 and 1007). 



F>i. lO'^—l.ikTTCOcELE. {Dn^nyjrvn tpeeimen im J/tdteaJ 
Seiod. Tnwi/j CiXUyt, nut/io.) 

0. Ocv>-bjOKL & Sterao-hToil 

P.CJI. Hjoid bone. T. Scmio-Uixnid. 

LA L«rjngnl T.CL TbTivid nrtiJagv. 

6.TA. Snpenn- tbyroid artCfy; C.C. Crieotd 

Tr. Tnebca, 

Atthisstagejthetmecon^tionwas not realised. The patient died 
suddenly during the induction of ansesthesia. 

The appendix of the laryngeal ventricle on the right side had 
extended through the thyro-hyoid membrane in an upward direction 
behind the body of the hyoid bone to the floor of the glosso-epiglottic 
fossa. 

There is no mention in surgical literature of the extension of these 
congenital laryngeal pouches into the tongue. In the apes they extend 
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down the neck, often as far as the clavicle or between the two heads 
of the great pectoral muscle into the axilla. They attain a very large 
size. 

von Bcrgmann mentions laryngocele and congenital air cysts in 
connection with swellings of the neck. He and other German writers 
refer to the danger of sudden death from suffocation when the sac 
becomes over-distended. 

Coitimenis. In his treatise on Anatomy t Quain states that the blind 
end of the appendix sometimes passes upwards, lateral to the aryepi- 
glottic fold and behind the body of the hyoid bone, so as to be close to 
the floor of the glosso-epiglottic fossa. In this volume reference is made 
to Sclavunas, who collected reports of 10 cases of congenital laryngocele. 
Two were bilateral, 4 were unilateral, and 4 were bilateral but with a 
larger sac on one side. 

Andr4 Forster, professor of medicine in Strasbourg, gives a very 
fully illustrated account of the laryngeal sac in apes. 


SOLID TUMOURS OP THE NECK 

Apart from swellings in connection with the blood-vessels, the 
lymphatic glands and the thyroid which are mentioned elsewhere, 
there are but few primary tumours of the neck which require con- 
sideration. Of the non-malignant growths bpomata are by far the 
most common. ^lixed tumours (myxochondro-endotheliomata) arise in 
connection with the salivary glands and sometimes independently of 
these, possibly from the branchial clefts. 

Squamous-celled epithelioma arises definitely from the branchial 
clefts, but is rarely encountered. 

Lympbo-sarcoma is » common form of mabgnant growth in the neck, 
and arises primarily in the lymphatic glands or from a primary growth 
in the tonsil. 

Few of the cases are operable. There is a rapid spread and the 
surrounding structures become infiltrated at an early stage. Other 
forms of sarcoma are also found, including the fibro-sarcomata, which 
grow less rapidly and infiltrate less deeply than those arising from the 
lymphatic glands. 

Tumours of the carotid body require special mention. 

The carotid body bes at the bifurcation of the common carotid 
artery. From it spring innocent tumours of the endothelial t 3 rpe. In 
the early stages they remain innocent, but later they undergo malignant 
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change. Local recurrence is so commoQ tliat radical operation is always 

indicated. 

Diagnosis is difficult, but the following points are helpful (Royster) : 

(1) Location at the bifurcation of the common carotid. 

(2) Lateral mobility, 

(3) Ovoid form and a firm elastic consistency. 

(4) Expansile pulsation and systolic bruit. 

(5) Anterior arching of the wall of the pharynx and paralysis of a 
vocal cord. 

(6) Occasional narrowing of the pupil on the diseased side. 

(7) No pain and slow growth. 

Carotid tumours may be mistaken for aneurysm or aberrant thyroid, 
or for many of the swellings in the neck already mentioned. 

The removal of a tumour of the carotid body entails ligature of the 
common carotid artery together with the internal and external vessels. 
All three arteries are divided and portions of the vessels removed with 
the growth. 

Halsted advised the preliminary ligature of the common 
carotid and the extirpation of the growth after an interval of 
several days. Radio-therapy has not been successful in this type of 
tumour. 

Some cases are mentioned in which not only the large arteries 
required removal, but also the internal jugular vein, the vagus nerve 
and the sympathetic trunk. These extensive procedures entail 
considerable risk. 

A very guarded prognosis should Ye ^ven until the conditions 
found by operation have been ascertained. 


CUT-THROaX 

Suicidal attempts are often futile as only the superficial tissues are 
severed. In such a case the margins of the wound are excised together 
with any ragged tissues, the raw surfaces are sponged with methylated 
spirit, and a very thin layer of B.I.P.P. is smeared over all the 
exposed area, after the method of Rutherford Morison, The muscles 
are stitched together and closure is completed without drainage. More 
extensive wounds high up in the neck may open into the pharynx, 
and partially divide the epiglottis. 
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Treatment of Serious Injury. HiDmorrhage is controlled, the 
epiglottis is sutured if neccssarj’, the mucous membrane of the pharynx 
is identified and stitched -with fine catgut. The remainder of the wound 
is treated as in the case of superficial wounds, but drainage is employed. 

In w’ounds lower down involving the lar 3 mx, the method of treat- 
ment is the same. All divided structures are united by catgut. If 
there is respiratory embarrassment, laryngotomy should be performed. 
\\Tien the thj^oid cartilage is diWded transversely, two or three 
mattress sutures are introduced for its repair. Sometimes the trachea 
is partially or completely divided. In this case a wde exposure of the 
wound should be made in the manner described under tracheotomy. 
In cases of complete di\*ision the lower segment of trachea retracts 
doumwards. A tracheotomy tube is inserted into the existing wound, 
or this may be sutured, and the tube introduced into the trachea at a 
lower level. 

If a suction apparatus is at hand, it is a useful implement to remove 
blood and mucous collections from the wound and respiratory tract. 
By its means the great danger of broncho-pneumonia and suppuration 
may be minimised. 

Comments. It is remarkable the amount of injury which can be 
inflicted without fatal results in the interval between the thyroid and 
the hyoid bone — the common site for suicidal wounds. The posterior 
wall of the pharynx and the pre-vertebral muscles may be gashed 
without any serious hsemorrhage. The carotid artery and internal 
jugular veins are mobile and very often escape injury. 


THE THYROID GLAND 

About nine-tenths of the simple goitres which are referred for 
surgical treatment are adenomatous. Toxic adenoma (Plummer’s 
disease) or primary toxic goitre (Graves’ disease) require operative 
treatment as a rule, but in certain selected cases of Graves’ disease 
conservative methods suffice. It should be clearly realised by 
physicians and those commencing to learn the art of surgery, that the 
operation of thyroidectomy performed by modem methods is as blood- 
less as other operations, and that when adequate pre-operative pre- 
cautions have been taken, the mortality is less than 1 per cent. The 
possibility of a retro-sternal goitre (simple or toxic) should always be 
remembered. It may exist without enlargement of the thyroid gland 
in the neck, but it can be demonstrated by X-rays. Early malignant 
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changes in a goitre cannot be recognised by clinical methods. When 
the disease is advanced, operative treatment is of little avail. Early 
metastases are common in the lymphatics, lungs, bones and brain. 

Fixed and easily recognisable malignant growths should be treated 
by radio-therapy. Eighty to ninety per cent of such goitres commence 
in pre-existing adenomata. All adenomatous goitres should be removed 
owing to the danger of malignancy ot toxicity. If they are found to 
be malignant histologically, post-operative radiation should be employed. 

Plummer and others state that auricular fibrillation contra-indicates 
the use of digitalis in cases of toxic adenomatous thyroids. They 
believe that the operative mortality dropped from 3’5 per cent to 
approximately 1 per cent by stopping the use of digitalis in these cases. 

Tiueexophthalmicgoitremayoccurinchildren,andearlyrecognition 
of symptoms is important. The patients ate often under 10 years of 
age. The signs and symptoms do not vary from those seen in the 
adult. There is the exophthalmos, the tachycardia, the tremors, loss 
of weight, and other well-kno^^l symptoms. In both children and 
adults the three most striking signs of true hyperthyroidism are the 
ocular state which precedes exophthalmos, the constant movements 
of the hands, and muscular weakness, easily demonstrated in the case 
of the quadriceps femoria muscles. The patient is asked to step up on 
a high stool, but finds the greatest difficulty in doing so. The 
increased appetite associated with loss of weight is also characteristic. 
There are the same indications for operation in children as in adults. 
In children myxoedema is more likely to follow operation, and the 
removal of thyroid tissue should not be too radical. 

In the Mayo Clinic there has been an intensive study of hyper- 
thyroidism and its complications. It is pointed out inter alia that 
toxic goitre, both exophthalmic and adenomatous, may be present 
during pregnancy. In making the diagnosis it must be remembered 
that there is a rapid increase in the basal metabolic rate during the 
last three months of normal pregnancy which is not due to abnormal 
thyroid secretion. Pregnancy in all probability has no influence on 
the course of exophthalmic goitre. The presence of one condition does 
not apparently mfluence the other. Lugol’s solution is employed in 
the usual manner and may suffice to control the hyperthyroid con- 
dition until after the pregnancy, or the solution may be administered 
as a preliminary to thyroidectomy. 

The surgeon is sometimes asked for an opinion in cases of hyper- 
thyroidism associated with the presence of sugar in the urine. It has 
been pointed out in the Mayo Clinic that symptoms of hjp)erthyroidism 
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in a patient with diabetes may be obscured by those due to the diabetes, 
especially in the presence of severe acidosis or diabetic coma. The 
possibility of hypcrtliyroidism should be considered in all cases of 
diabetic acidosis. The necessity for insulin is increased by hyper- 
tbyroidism, and Lugol’s solution should be administered in larger 
quantities ; up to 60 minims daily may he required. Thyroidectomy is 
not contra-indicated in these cases, on the contrary there is a marked 
improvement in the diabetic condition when the gland is removed. 
In the post-operative period there is a danger of hypoglycaimia, and 
patients are peculiarly sensitive to overdoses of insulin. It is note- 
worthy also that in cases of hypoglycremic coma there is a striking 
rise in the blood-pressure. 


ACUTE INFLAMMATION OP THE THYROlIi GLAND 

This condition may arise in a previously normal thyroid or pre- 
existing goitre. The inflammation not infrequently resolves but, on 
the other hand, suppuration may follow. Respiratory embarrassment 
is the indication for immediate operation. 

A collar incision such as is employed in thyroidectomy is made 
over the swelling. The pre-trachcal muscles are divided and the 
whole area is in this way decompressed. Rubber tissue drainage is 
employed when pus is found. If an inflamed pre-existing goitre is 
present it can, as a rule, he removed with safety. Occasionally the 
sudden swelling and respiratory emharrassment may be due to a 
hsemorrhage into an adenomatous cyst. Aspiration of the cyst may 
suffice, but, if this is ineffectual, operation for the removal of the cyst 
must be undertaken promptly. Such operations avoid the necessity of 
tracheotomy, which would be attended with great difficulty in this type 
of case. The writer has recorded a case in which the hBeraorrhage 
extended beyond the thyroid cyst infiltrating all the deeper tissues 
of the neck mth a fatal result. 


RBIDEL’s chronic TH5TIOIDITIS 

This condition was described by Reidel in 1896. 

A stony hard tumour appears in one or both lobes of the thyroid 
gland. The swelling may he diffuse or localised. It frequently becomes 
adherent to or infiltrates into the adjacent structures. 

Pain is absent, but as time advances pressure symptoms become 
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urgent. The condition has frequently heen mistaken for carcinoma, 

but microscopically there is no evidence of malignancy. 

Operative removal is indicated. The operation may be simple or 
extremely difficult according to the presence or absence of adhesions 
and infiltration. 

Partial or piecemeal removal of the gland in difficult cases often 
will relieve pressure symptoms. Emergency procedures such as 
tracheotomy are to be avoided. 

The disease is rare. Bernard Shaw and R. P. Smith of iS’ewcastlc- 
on-Tyne could only find 23 cases in the literature (189&-1924). The 
®tiology is unknown. The condition is not associated with syphilis 
or tuberculosis. A slow chronic inflammatory process of a granulo- 
matous nature terminating in complete fibrosis attacks the gland 
without known cause. Shaw and Smith (Brit. Jr. Surg., Vol. 13, 
p. 100) give a summary of six cases as follows *. 

(1) All females, between the ages of 32 and 58. 

(2) Three cases were early, the disease being confined to the interior 
of the gland. 

(3) Three cases were relatively advanced, the process having 
spread outside the thyroid, but not sufficiently far to prevent 
removal. Compression symptoms present in all. 

(4) In four out of five cases the clinical diagnosis was malignant 
disease. 

(o) Two cases with local enlargement were cured by removal, 
which was done without difficulty. In one case partial removal 
did not cure. Total thyroidectomy cured two cases with 
general enlargement. 


PRELIiUXARY LIGATURE DC GRA\’ES’ DISEASE 
There is considerable difference of opinion with regard to pre- 
hm i n ary ligation as a first step towards thyroidectomy in severe cases 
of toxic goitre. The writer’s views were expressed as follows in a 
letter to the BMJ., September 21, 1934 : 

Abont twelve years ago the pre^jperative treatmeat of Graves’ disease was 
placed apoa a firm scientific basis. Since that time the indications for preliminary 
arterial ligature ate few and far between. 

It is true, but not umversaDy true, that the patients who derive greatest benefit 
froni ligation belong to precisely the same group as those who respond readOv to the 
administration of iodine. Convexsdy, if iodine fails it is reasonable to asume that 
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ligation -n-ill prove a disappointment. Dogmatism is, however, to he avoided in this 
as in most other surgical considerations. 

After n long experience in an area in \rhich Graves' disease was not uncommon, 
I have been guided by certain beliefs. 

(1) In the case of the really bad surgical risk in which adequate and prolonged 
pre-operative preparation is of no avail, ligation is indicated. The second or third 
shot sometimes hits the to^ct and the prognosis may become completely changed. 
Thus ligations, although rarely indicated, may convert a l>ad surgical risk into a case 
safe for thyroidectomy when other weapons have failed. 

(2) A severe reaction sometimes follows ligation or any other procedure. Such a 
reaction indicates the intolerant condition of the patient, and is a warning to proceed 
with caution by carefully graded operative measures. 

(3) In the event of a fatal result following ligation in the serious type of case 
under review surgery is blameless. 

(4) It is important to ligate the trunk of the superior thyroid artery after clear 
exposure. The anterior branch is sometimes mistaken for the main vessel. Additional 
ligature of both anterior and posterior branches inhibits the collateral circulation 
from below. Personally I avoid thyroidectomy in a case of uncontrolled h 3 rper- 
thyroidism without a preliminary attempt to obtain control by ligations. We must 
recognise, however, that the personal factor is of importance. 

Each surgeon will obtain the best results by following the path with which he is 
most familiar, but familiarity with thyroidectomy does not necessarily imply familiarity 
with the ligature of the isolated thyroid trunk. I have seen Koeber, Mayo, Crile, and 
many others at home and abroad, including some of your correspondents, operate on 
cases of severe hyperthyroidism. As a spectator one felt instinctively that if each bad 
operated in precisely the same manner the brilliancy of the results would have been 
adversely affected. 

Preliminary ligation of tbe inferior vessels, sometimes recommended as a step 
towards thyroidectomy, is attended by too much disturbance to justify it as a routine. 
Here again personal factors must be weighed. Some surgeons have perfected their 
methods of approach and regard ligature of tbe inferior thyroid artery as a valuable 
addition to the patient’s defence. Finally, may 1 suggest the retention of the term 
‘ Graves’ disease ’ in general discussions on this subject f Knowledge is incomplete 
until the works of the great Dublin physician are studied and digested.” 


THYROrDEOTOSfY 

The ■writer has seen many different methods of operating in the 
Mayo Clinic, in Crile’s Clinic, in Kocher^s Clinic, and in the clinics at 
home. The method he personally has found con’veiiient and safe will 
be described, but each surgeon, as experience extends, develops his own 
techni(jue. 

The thyroid gland is surrounded by a definite fibrous capsule, 
derived from the deep cer'vical fascia. This capsule must be divided 
in order to mobilise the gland. The parathyroid glandular bodies are 
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best preser\'ed by pushing this capsule backwards by blunt dissection, 
when isolating the posterior aspect of the goitre. The superior thyroid 
arteries and veins are easily secured as they enter the upper poles of 
the lateral lobes of the gland. The inferior thyroid artery passes 
behind the common carotid artery to reach the deep aspect of the 
lateral lobe well above the inferior pole. When the goitre is dislocated 
a little blunt dissection exposes the site of the common carotid artery, 
and the inferior thyroid may often with advantage be ligatured in this 
situation. It can be felt pulsating as it passes inwards in the direction 
of the trachea. The close relationship of the recurrent laryngeal nerve 
to the artery must always be home in mind. 
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Lateral thyroid veins pass from the gland outwards to the internal 
jugular vein. These must be divided and ligatured in order to obtain 
tbe proper line of cleavage when mobilising the goitre. After disloca- 
tion of the thyroid lobe the recurrent laryngeal nerve may be drawn 
forwards into close relationship with the side of the trachea. 

AncEsfftesio. Notwithstanding authoritative advocacy in favour of 
basal narcotics, rectal oil-ether ansesthesia in combination with local 
infiltration is preferred by the writer. Local ansesthesia alone, with a 
preliminary injection of morphia gr.) and atropine gr.) or 
omnopon and scopolamine, suffices if general anesthesia is for any 
reason contra-indicated. Continnous gas and o^gen is recommended 
as an alternative to colonic oil-ether. It has the advantage of allowing 
phonation at intervals and thus ascert ainin g if the recurrent laryngeal 
nerves ate in. ^uget. 
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Operation, The head of the tftble is slightly raised and a sand -hag 
is placed behind tlio shoulder so as to render the goitre prominent. 
The -writer's face-screen or any other frame to isolate the head and 
face is put in position, the skin is prepared, and the sheets arranged as 
previously described (see page 1890). 

10-20 cc. of i per cent novocainc solution, containing a few 
drops of adrenalin, arc injected under the skin in the line of the 
intended incision. Half this amount is then injected deeply into the 
region of the upper poles ; a similar injection is made deeply towards 
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the inner end of the cla-vicle. The adrenalin is omitted in cases of 
toxic goitre. (There is some difference of opinion regarding the contra- 
indication for adrenalin. It is safer, therefore, to omit it.) 

A few scratches of a needle are made on the skin prior to the 
incision to facilitate accurate suture at the end of operation. The 
sldn and superficial fascia are divided over the most prominent 
portion of the goitre in a transverse direction. The incision extends 
in most cases from the middle of one stemo-mastoid muscle to a corres- 
ponding point on the opposite side. The platysma is not divided. 
The skin and superficial fascia are dissected upwards towards the chin 
and by means of gauze swabs can be pushed still farther in this direction. 



POST-GBADUATE SUKGEEY 



fpj. l^IL— 7STKireKT>»T.— T e* &JHt* eu ice» mxt-. A Itasrru a txMxs> 
t r<C 3D SzToy't TsTfcoo A«mT> ktttts tox eBO»¥ TE* icrt or 
rtnsor. (J/vr 


The lower skin edge is treated in a similar manner. The platjsma is 
divided verticallv. exactly in the middle line of the neck for as great a 
length as the esrposnre permits. The deep cervical fascia covering the 
pre-tracheal muscles comes into view. This is similarly divided vertically 
in the mid-line. The anterior jngular veins are divided and ligatured 
when necessary. The stemo-hyoid and stemo-thyroid muscles are 
found stretched over the projecting goitre on either side. The mid-line 
interval between them is identified and they are widely separated. In 
difficult cases the platysma and the pre-tracheal muscles require a trans- 
verse division- It is advisable that the latter should be divided at a hi^ 
level so that the nerve supply may be preserved, {It is not necessary 
to divide the muscles between forceps as only one or two v^sels will be 
encountered.) Afingerpassedunderthesemusclesisolates themfrom the 
thyroid capsule (fig. 1010). Thecapsulecovering thegoitre is now exposed. 
A small opening is made into an avascular portion in the proximity 
of one of the upper poles. The finger is passed through the opening, 
and the upper pole of the gland into which the superior thyroid v^sels 
pass is defined- The capsule is now more freely opened and the 
finger is passed down the outer border of the gland. Its progress is 
impeded by the lateral thyroid veins. These are divided and ligatured. 
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Tlio lobe is now free and can be dislocated fonrards into tbo wound 
(fig. 1011). There may be some respiratory embarrassment for a few’ 
moments during the dislocation of the lobe. The posterior part of 
the thyroid capsule and connective tissues ore displaced backwards 
with a swab. A blunt dissector, forceps, or aneurysm needle is passed 
under the superior pole, vrluch should be well exposed {fig. 1011). 

Three forceps arc applied to this pedicle. It is divided between the 
upper two and the lower forceps. A ligature of strong catgut is placed 
above the uppermost forceps and tied. This forceps is then removed. 
The second forceps is held up and a second ligature applied. Two 
ligatures arc used thus in order to prevent the possibility of the escape 
and retraction upwards of the superior tlijToid arter}'. The goitre is now* 
held by the assistant well over to the opposite side and the inferior 
thyroid artery is ligatured cither as it passes from beliind the common 
carotid or at its entrance into the posterior portion of the gland. 

The isthmus should always be removed, but complete removal of 
the thyroid gland is to be avoided. A small portion in the region of the 
inferior thyroid artery and covering over the recurrent laryngeal nerve 
is left behind. To accomplish this three or four artery forceps are 
thrust into the substance of the gland and the latter is divided in front 
of them. These forceps secure the branches of the inferior thyroid 
artery (fig. 1012). Deliberate ligature of the artery is often by this means 
rendered unnecessarj’. The lower extremity of the goitre is mobilised 
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vfith the finger. A cord of IcKKe cellolar tissue and inferior thyroid veins 
nill be seen and require ligature and division. The thyroid lobe is now 
carried further across the trachea. The isthmus is gently separated and 
if one lobe only is to be removed, it is clamped and divided. If both 
lobes require removal, as in toxic goitre, the dissection is carried to the 
other side and both lobes, with the isthmus, may be excised en tloCj leav- 
ins a portion covering the area in the region of the inferior thyroid 

artery, parathyroids, and recurrent laryngeal nerves. If the division 
of the thyroid tissue is made in a wedge^haped fashion the margins 



Sif. lOlX— TsTXdDxnwr. Tk* Orxxx'on aurwr O* w* lxtt Scttsd eat* 

»*D onmxD. Iei Pss-zmteu:. Mnci4s u* rm?** T*r aih wrr. 


of the portion left belund can be brought together by sutures. In this 
manner oozing is stopped and the taw surfaces of the stump become 
neatly approximated (fig. 1013). 

The wound is rendered qnite dry bv the ligature of some small 
vessels in front of the trachea. The finest possible catgut should be used. 
If drainage is thought advisable, a small stab wound is made in the 
lower skin flap and pieces of rubber tissue are pased on one or both 
sides of the trachea. If muscles have been divided they are sutured, 
special attention bemg paid to the divided platysma. The gVin woxmd 
is closed by Michel clips, which may be removed after forty-eight 
houB. A gauze dressing and a few strips of elastoplast bandage 
complete the operation. 
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Tiio patient may be allowed up on tbe second or third day. 

It has been mentioned that individual operators remove goitres by 
different methods. Many favour division of the isthmus and dissection 
of the goitre from the trachea outwards. During the excision CriJe 
injects local antosthosia freely into the substance of the gland and into 
all the surrounding tissues. 


crile’s operation 

Crile’s technique is as follows : 

(1) The operation is performed in the patient’s room under light 
gas and oxygen anassthesia supplemented by novocaine infiltration. 

(2) The usual collar incision through the skin. 

(3) The skin flaps arc reflected leaving the undivided platysma 
behind. This muscle with the underlying stemo-hyoid and sterno- 
thyroid is divided by a long vertical incision in the anterior 
mid-line. 

Crilo believes that the most common cause of abductor paralysis 
of the vocal cords is the pull on the nerve which may occur when rolling 
out the goitre. The pull may cause partial and temporary or complete 
and permanent paralysis. 

(4) If both lobes are of the same size and set deeply behind in the 
lateral aspect of the neck, the mode of attack is by vertical division of 
the gland in the mid-line, the division being carried to a point just 
short of the rings of the trachea and the laryngeal box. Then, with 
accurate haemostasis, the attachments of the goitre to the trachea and 
larynx are caught and divided point by point. The division includes the 
attachments of both the upper and lower poles. After one lobe is raised 
the vessels are tied off. If the goitre is retro-laryngeal, it will slide out 
if the attachments to the larynx in front are divided. If the goitre is 
retro-sternal, the process of delivery ''resembles the laying of an egg.” 
It matters little into what recera the goitre is thrust once its attachment 
to the larynx has been divided. 

Comment. It is pointed out by some that as the sterno-hyoid 
muscle has a much higher insertion than the sterno-thyroid, retraction 
of the former without division gives adequate exposure. The sterno- 
thyroid, on the other hand, needs division in difficult cases. 
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retro-steenai. goitres 

Pressure on the trachea often draws attention to the presence of 
these growths. Thev may be of considerable size and reach below the 
level of the aortic arch. Sometimes when the patient bends his head 
towards the shoulder on the affected side, the trachea is compressed 
and dyspncea results. Bending it to the other side causes no distress. 
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Some complain that they are threatened with suffocation when asleep 
at night, but tbe final diagnosis is made by the X-ray shadow within the 
thorax. An X-ray photograph should be taken in every case of goitre 
or suspected goitre. 

Occasionally the X-rav shadow will be found absent unless special 
radiographic technique is employed. A change in the outline of the 
trachea may be noticed this is suggestive of growth. In short- 
necked individuals, the thyroid gland is at a lower level ; adenomata 
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in the lower poles become sub-stcrnal. In such cases the entire thjToid 
may be displaced downwards into the thoracic inlet. 

Plummer has pointed out that in retro-sternal goitres there is a 
change in the inspiratory sound to be detected with the stethoscope. 
It may be compared to a very slight stridor. The sound is only a 
slight exaggeration of the normal and may be termed “hollow.” 

Dilatation of the superficial thonicic veins on the chest wall is 
common in the retro-sternal goitres. The dilatation of these veins 
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results from pressure on both internal jugular veins (fig. 1014). The 
^v^ite^ has seen cases of intra-thoracic goitre treated for cardiac disease, 
asthma, and nasal and laryngeal trouble when the underlying cause was 
not recognised. 

Operation. The procedure is commenced as for routine thyroid- 
ectomy. The superior pole is ligatured and divided. The gland is 
pulled forwards and downwards, exposing the carotid vessels. A finger 
is passed along the line of cleavage in front of these vessels into the 
mediastinum. To find the line of cleavage the lateral thyroid veins 
must be divided. The finger now reaches the retro-sternal growth and 
sweeps round it to render it mobile. (It must be emphasised that in 
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paggrng the finger down^rds the line of cleavage will not be found 
until the lateral thyroid veins running from the tumour to the internal 
jugular are divided.) It is easier and safer to pass the finger into the 
mediastinum from behind rather than in front of the tumour (fig. 101 5). 
Pressure from below and traction from above will lead to the successful 
deliverv of even large intra-tboracic goitres. legation of the inferior 
thvToid artery is seldom necessary. The goitre is dehvered through the 
incision in the neck in a manner which resembles the delivery of an 
ovarian cvst or large myoma through an abdominal TTonnd. 

As soon as the intra-thoracic mass is delivered the cavity behind the 
sternum is packed with gauze. Before completion of the operation, the 
pack is removed and with the aid of a good head-light oozing vessels 
are secured. A cigarette drain should be left for some days within the 
cavity. 

TOXIC GOITRE (CRAVES* DISEASE) 

The treatment of hyperthyroidism by operation has now become so 
successful that the results in many cases may be described as dramatic. 
The success depends to a large extent upon pre-operative treatment. 
Operation should be postponed until the patient is gaining weight and 
the basal metabolic rate is fallmg. Complete rest and quietude, com- 
bined with the administration of LugoVs solntion, usually bring about 
tbe desired result within a fortnight. In some cases many weeks must 
elapse for pre-operative treatment to become effective. More rarely 
still, modem methods of preoperative treatment fad, and operation 
must then be performed in two or three stages. The first stage should 
be ligature of one superior thyroid artery. Considerable improvement 
often follows this operation. The pro^hle reaction of the patient 
to major surgery can also be gauged by the amount of post-opera- 
tive disturbance following this minor procedure (see page 1927). The 
efficacy of iodine as an aid to sur g e ry has revolutionist the treatment 
of exophthalmic goitre. The dosage varies, ten drops of LugoVs solution 
twoorthreetimesadaybeforemealsbeingusuallysufficient. Theeffectof 
Lugol’s solntion is transitory, and if the patient responds well the oper- 
ation should not be too loi^ delayed. The gland in cases of toric goitre 
is not so enlarged as in the simple non-toxic varieties. There may be no 
enlargement althou^ the symptoms may sometimes be severe. Pro- 
noun<»d vascularity and sometimes fixity may render thvroidectomy 
difficult. The po^ibility of a toxic retro-sternal or ImgiTal thyroid 
should be borne in mind (fig. J016). 

The goitre is eigsosed as in the operation already described. 
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Division o£ the platysma and stomo^hyoid and sterno-thyroid muscles 
is advised in order to get ample exposure and to prevent the 
nccessit)’ of much handling or pulling on the thyroid gland. The 
superior thyroid vessels arc exposed and divided. The lateral and 
inferior veins arc also clamped and divided. The stemo-mastoid 
muscle is retracted wtli the carotid dicath and access is obtained to 
the posterior portion of each lobe. Three or four haemostatic forceps are 
pushed into the substance of the gland just in front of the inferior 
thyroid artery and the recurrent larj'ngeal nerve. The blades of the 
forceps should be iiiscrtcd in a direction parallel to the course of 
the recurrent laryngeal nerve. The 
glandular substance is divided in front 
of these, the knife being carried back- 
wards and inwards towards the 
isthmus. A ver}’ small amount of 
gland should be left behind. The 
isthmus is raised off the trachea and is 
also clamped and dirided. The lobe 
is then removed. The second lobe is 
dealt \rith in a similar manner. 

In cases of Graves’ disease, rough 
handling and pressure on the gland 
must be avoided. Gentleness is essen- 
tial in order to reduce to a minimum 
the extra dose of tordns which an 
operation liberates. 

Comments. The desideratum is to 
perform the operation early before the toxic secTetions have 
produced changes in the heart, kidneys, and other organs. It 
is remarkable, however, what a great improvement follows operation 
when myocarditis is present and renal, hepatic, or pancreatic function 
has become insufficient. The mortality following operation, however, 
rises in cases with auricular fibrillation. About 1*1 per cent of cases 
have sugar in their urine, but tbe operative risk is no greater when this 
is controlled with insulin. The dose of insulin required is increased 
in the presence of hyperthyroidism. Drainage through a stab wound 
is indicated after thyroidectomy in toxic cases. 

The anjesthetic of choice is colonic oil-ether or gas and o^gen 
preceded by morphia, gr,, and atropine with local infiltration 
without adrenalin. 
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The emotional state of a patient must be carefully considered 
duiing the pie^perative management and during the administration 
of the anjesthetic. It is advisable to withhold the date of operation, 
and if colonic oil-ether anfcsthesia is employed, the patient should 
be given rectal injections of saline some days pre\iously so that the 
introduction of a catheter into the rectum ^vill be regarded more as a 
routine than an ordeal. If gas and osygen is chosen, a mask may with 
advantage be put over the nose for several days beforehand, so that 
when the time comes for operation, the patient will not realise that a 
new procedure is being contemplated. 

In severe cases, the post-operative treatment should include the 
administration of oxygen, if feasible, in an oxygen chamber. In 
hypertbyroidism anoxgmia is often present, and there may be cyanosis 
from transitory air obstruction or from pulmonary oedema. Post- 
operatively the administration of morpbia is not contra-indicated, and 
about a dram of Lugol’s solution should be given in tap water per 
rectum. Subse<inently 30 minims daily are given by the month until 
the patient is discharged jErom hospital. 

To summarise the management of the average case of exophthalmic 
goitre : - 

(1) As a pre-operative preparation the patient should have complete 
rest, both mentally and physically. 

Lugols solution ehould be given for about ten days prior to opera- 
tion in 10 minim dos^ three times a day. In.crises the dosage should 
be increased to 00 or 100 minims daily until the acute symptoms 
disappear. Afterwards the dose is reduced until operation. Digitalis 
is contra-indicated unless in an exceptional case. 

(2) At operation deep amesthesia should be avoided, and every 
care taken to prevent the possibility either of injury to the recurrent 
laryngeal nerve or of post-operative h®morrhage. 

(3) Post-operative treatment. Lugol’s solution is given as a 
routine in rather larger doses than during the pre-operative preparation, 
and riiould be continued in small doses (10 minims a day) for two or 
three months following operation. 

Under such management in the Mayo Clinic, from January 1924 to 
January 1926, the operative mortality was 0-93 per cent. Such a figure 
proves that the patient with exophthalmic goitre runs a greater risk by 
postponing surgical treatment than by submitting to it. 

At one time it was thought that adenomatous goitre was of no 
significance unless from the point of view of disfigurement and possibly 
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traclieal obstruction. It is now known that an adenomatous goitre may 
give rise to liypertlijToidism wiien H lias been present, on an average, 
from ten to fifteen years, and that malignant changes are common. 
Probably 25 per cent of all adenomatous goitres become toxic. Toxic 
changes in the heart arise insidiously, and when this occurs the mortality 
following operation is higher than in cases of primary toxic goitre. 
Liigol’s solution and other iodine preparations are contra-indicated in 
cases of toxic adenoma. Occasionally a case of mixed primary Graves’ 
disease and toxic adenoma is encountered, and will respond to Lugol’s 
solution prior to operation. In all probability many simple adenomata 
are converted into the toxic variety by iodine treatment. Rapid pulse, 
myocarditis, and cardio-vascular changes predominate in this type of 
toxic goitre, while exophthalmos is absent together with the central 
nervous phenomena so typical of Graves’ disease. 


THE PARATHYROIDS 

Parathyroid tumours producing hyperparathyroidism are the cause 
of generalised osteitis fibrosa. Removal of the tumours is indicated 
in this condition. The tumours, as a rule, cannot be felt and 
remain unsuspected until the bony condition becomes apparent. 
Usually there is an abnormally high serum-calcium and an increased 
secretion of calcium in the urine. The phosphorus metabolism is 
invariably disturbed. 

Operation. The usual collar incision is used as in cases of goitre. 
It is never certain on which side parathyroidectomy may have to he 
performed. 

It is wise to ligature the superior thyroid vessels and to divide the 
lateral veins. The operation should then proceed on the lines illustrated 
and described for the removal of a retro-sternal goitre. 

When the thyroid lobe is exposed, it is inspected on its anterior 
lateral surface for the presence of aberrant parathyroids. The lobe is 
then dislocated so as to expose the posterior structures. Tlie inferior 
thyroid artery is located passing behind the carotid artery into the 
gland. The inferior parathyroid body may be exposed in this situation. 
The superior parathyroid may be found higher up at the function of 
the upper and middle thirds of the thyroid margin, in the areolar tissue 
in the neighbourhood of the recurrent laryngeal nerve. The para- 
thyroids are of a yellowish-brown colour, oblong or stellate, and may 
be mistaken for lymph glands or fatty tissue. If they are not at once 
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localised tte inferior thjroid arterj' should be ligatured and divided 
so as to give better exposure behind. In some cases the thyroid lobe 
should be removed- The number and position of the parathyroids is 
not constant. There is usually a superior and inferior gland on each 
side, but these numbers occasionally may be doubled. They lie 
between the thyroid fascia and the thyroid capsule, or in the 
substance of the thyroid gland and may be mistaken for small 
adenomata. An enlarged parathyroid sometimes extends do^vnwa^ds 
with the inferior thyroid veins in front of the carotid artery, and may 
lie under the sternum and the clavicle. A finger should palpate on 
either side of the trachea in the thorax if the tumour is not found at 
a higher level In one case (Walton) a small typical parathyroid 
tumour was found behind the oesophagus, and a second large tumour 
the size of a plum (kidney coloured) was found lying immediately 
in front of the second and third dorsal vertebne. It was easily 
^located upwards and its vascular pedicle, which ran with the 
inferior thyroid artery, was ligatured and the tumour removed. 

Tetany is to be expected as a post-operative complication. To 
treat this condition, intravenous injections of 5 cc. of a 10 per cent 
solution of calcium chloride may be required. Calcium should also be 
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administered by the mouth (CO grs. of calcium lactate every four 
hours). “ Tctanol ” is a recent preparation of calcium Irovulinate for 
intravenous injection in cases of tetany ; 20 cc. is advised for a dose, 

LIGATURE OF SLOOD-VESSELS 

Ligature of the larger arteries of the neck is desirable as a pre- 
lijninary to the removal of certain tumours. In this manner severe 
liscmorrliage is avoided. For example, the external carotid artery is 
frequently ligated prior to the removal of a parotid tumour or tumours 
of the upper jaw. The lingual artery is sometimes ligatured prior to 
removal of the tongue. Ligature may be required in cases of primary 
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or secondary liaemorrhage following injuries self-inflicted or otlierwise. 
Aneurysm of tbe neck is not very uncommon, and may require ligature 
of the innominate, subclavian, or carotid arteries for its cure. The 
collateral circulation after ligature is shown in figure 1019. 

To expose the large arteries in the neck, an adequate incision is 
recommended. AMien operating on the cadaver, the anatomical 
structures are exposed and identified through a comparatively 
small opening, but in the living in the presence of a tumour such as 
an aneurysm, or in cases of h®morrhage, much wider exposure is 
essential. 


HIE COMMON CABOTTO AUTEUY 

The right common carotid artery commences at the bifurcation of 
the iimominate at the level of the stcrno-clavicular joint. The left 
artery arises from the arch of the aorta. The arteries terminate at the 
upper border of the thyroid cartilage by division into the internal and 
external carotid. 

Coinjiression of the Artery. Heemorrhage can be temporarily con- 
trolled by compressing tlie vessel against the transverse process of the 
sixth cervical vertebra. If tbe vagus nerve is also compressed, a slowing 
of the pulse-rato will be noticed and probably some transient cardiac 
failure and breathlessness. 

Position of the Patient. The shoulders are raised on a support as in 
all other operations about the neck. The extended head is turned to 
the opposite side. 


OPERATIONS FOR LIGATURE OF THE COMMON CAROTID 
The external carotid arterj' should be ligated instead of the common 
carotid whenever a choice exists. Serious cerebral ansemia sometimes 
follows occlusion of the latter artery. The anterior or inner edge of 
the sterno-mastoid muscle very nearly corresponds to the line of the 
artery. The middle of the incision lies opposite the cricoid cartilage ; 
it should be 4-5 inches long. The skin and superficial fascia, with 
some branches of the superior cervical nerves and some tributaries 
of the external jugular vein, are divided with the first stroke of the 
knife. The inner border of the stemo-mastoid is accurately defined 
by opening its sheath of cervical fascia. The muscle is retracted out- 
wards, care being taken not to include the carotid sheath in the grip 
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of the retractor. The carotid sheath is brought into view and probably 
lying on its surface ^viIl be seen the desccndens hypoglossi nerve. The 
internal jugular vein lies to the outer side and behind the artery. The 
vagus nerve lies in the posterior part of the sheath, and the sympathetic 
nerve more directly behind. The omo-hyoid muscle is seen as it proceeds 
upwards and inwards towards the liyoid bone. This muscle may be 
divided or retracted downwards. The sheath of the carotid artery is 
opened on the inner side so as to avoid injury to the internal jugular 
vein, and the aneurysm needle is passed from without inwards for the 
same reason. Great care must be taken to keep the needle inside the 
sheath of the artery so as not to include the vagus ner\'’e in the ligature. 
The artery is crossed at the site of ligature by the stexno-mastoid 
branch of the superior thyroid artery and frequently by the middle 
(lateral) thyroid veins. 

If ligature of the artery is contemplated at a lower level (below' the 
omo-hyoid) the internal jugular vein will be found to lie more anteriorly 
and may come in the way of the operator. 

Sometimes it is wise to divide the omo-hyoid and the sterno- 
clavicular attachment of the stcrao-mastoid muscle in order to obtain 
more room. The sterno-hyoid and stemo-thyroid muscles arc retracted 
to the inner side. In the lower regions of the artery care must be taken 
of the recurrent laryngeal nerve and the inferior th}Toid artery which 
lie behind. 

Comment. The mortality following unilateral ligature has been 
estimated as follow's : From htemorrhage, 54 per cent ; extirpation of 
tumours, 4C per cent; carotid aneurism, per cent; pulsating 
exophthalmos, 7 per cent. The younger the patient the better the 
prognosis. In short-necked individuals, and w'ben difficulties are 
anticipated, a short transverse incision above the clavicle should be 
made to meet the lower extremity of the vertical incision. Both the 
sternal and the clavicular heads of the stemo-mastoid are divided and 
the entire muscle retracted outwards. 

Makins emphatically advised occlusion of the jugular vein in 
all cases of ligation of the common carotid artery. He said that a 
capacious vein ofEers too ready a channel of exit for the diminished 
arterial supply and, furthermore, the small amount of blood after 
ligation of the artery is maintained for a longer period in the area 
supplied. 

In subclavian aneurysm some authorities recommend the ligature 
of the common carotid in addition to the innominate artery, but this 
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double operation probably raises the percentage of gangrene in 
the limb. It is stated in the literature that the double ligature 
reduces the mortality, but this statement must be accepted Tvith 
reserve. 

Some cases of pulsating exophthalmos following an injury are due 
to the leakage of the internal carotid artery into the cavernous sinus. 
Eventually the condition produces blindness, but occasionally there 
is a spontaneous cure. Ligature of the common or internal carotid 
artery is indicated in such cases. 

UGATDRE OF THE EXTERNAL CAROTID ARTERY 

This arterj' lies very superficially about an inch from its origin at 
the level of the upper border of the thyroid cartilage. It is overlapped 
by the stemo-mastoid muscle. The artery at first has a slightly 
anterior and inner relationship to the internal carotid. The usual 
incision passes through a line from the upper border of the thyroid 
cartilage to a point immediately below the level of the ear. It is wise 
to extend this incision downwards and to expose the common carotid 
artery. The inner border of the stemo-mastoid is defined and 
the tendon of the digastric is sought for and retracted upwards. The 
lingual artery may be seen above and the superior thyroid below. The 
ligature is placed between these two arteries. The internal laryngeal 
nerve lies behind and slightly to the inner side of the artery. The 
hypoglossal nerve crosses the external carotid artery one inch above 
its origin. 

The operation is attended with difficulty. Numerous lymphatic 
glands and veins obscure the view. The great cornu of the hyoid 
bone marks the position for the ligature. 

Comments. The control of secondary hajmorrhage in wounds about 
the face and upper portion of the neck requires much surgical ingenuity. 
Ligature of the external carotid often only partially controls the 
hfemorrhage. Ligature of the common carotid artery may be followed 
by hemiplegia. In a certain number of cases exposure of tbe common 
carotid and compression between the finger and thumb gives sufficient 
time to deal with the hemorrhage locally. It is a good plan when the 
hemorrhage is stopped to encircle the common carotid with a piece of 
loose catgut with long ends. The wound is closed and the catgut is 
buried. If hemorrhage recurs, tbe woimd is quickly opened and the 
ends of the catgut are found ; the artery is then tied. It must be 
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remembered that the external carotid lies first on the inner side and 
then beliind and later to the outer side of the internal carotid. 

If additional room is req^nired, the incision should bo carried up 
over the mastoid process. The stemo-mastoid muscle may be di\dded 
at its attachment to this process and pulled backwards, or the tip of 
the mastoid with the muscle attached may be removed with a chisel. 

The posterior belly of the digastric may also require division. By 
these muscular divisions both the internal carotid and the external 
carotid and the internal jugular vein are well exposed. 


LIGATURE OE THE SUPERIOR THYROII) ARTERY 

It has been already mentioned that the ligature of this artery is 
indicated as a preliminarj’ procedure in cases of toidc goitre which have 
not yielded in a satisfactory manner to pre-operative preparation. Cases 
of severe hyperthyroidism may he rendered safe for thyroidectomy 
by ligature of one superior thyroid artery. This was pointed out by 
Kocher many years ago. If this comparatively minor operation is 
followed by a crisis the superior thyroid artery on the opposite side 
may be ligatured after an interval of some days or weeks. If no 
reaction follows the first procedure, thjToidectomy may be undertaken 
after a short inter\'al. Sometimes it is wise to remove only one lobe 
and to complete the operative procedure at a later date. Ligature of 
the inferior thyroid arteries is a more difficult operation, and is not 
recommended in severe cases of hyperthyroidism (see page 1926). 

Operation. The artery may be exposed by a collar incision as in 
thyroidectomy. The upper pofe of the thjToid gland is isoiafed and 
the artery secured above the point of entry. It is better as a rule to 
ligature the artery by a more deliberate anatomical dissection. The 
external carotid is exposed in the manner already described. The 
superior thyroid will be found springing from the front of the lower 
portion of the main trunk near the bifurcation of the common carotid 
and \ inch below the tip of the cornu of the hyoid bone. The artery 
turns slightly upwards and forwards before taking a course^downwards 
to reach the upper thyroid pole. At its origin it is covered by the 
anterior margin of the stemo-noastoid ; lower down the omo-hyoid, 
sterno-hyoid and sterno-thyroid muscles hide it from view. 

Comment. Some authorities believe that there are now no indica- 
tions for preliminary ligation in cases of toxic goitre. They base this 
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opinion on the fact that the case of hj'perthjroidism which does not 
respond to iodine will not improve after preliminary ligation. There is 
substance in this contention, but in the opinion of the writer it is wise 
to try the efiects of ligation before attempting thyroidectomy in severe 
and uncontrolled cases. 


LIGATUP.E OF THE IKTERNAL CAEOTID ARTERY 
This operation is indicated in cases of intra-cranial aneurysm. It is 
of no avail in cases of hemorrhage or aneurysm of the middle meningeal 
artery, which is a branch of the internal maxillary artery. The latter is 
the direct continuation of the external carotid. Tonsillarhsemorrhage is an 
indication for ligature of the internal carotid artery provided it is ascer- 
tained beforehand that the hsemorrhage is not from the tonsillar artery. 

If the bleeding is from this source pressure on or subsequent ligature 
of the external carotid will control it. 

Probably one of the greatest disasters in surgery is the mistaking 
of an aneurysm of the internal carotid artery for a tonsillar abscess. A 
dramatic picture of such a case is painted by tbe late J. B. Murpby. 
“ First a few clots of blood slowly wriggled their way out, and a little 
faster a few more. Then came a rush of the arterial current with the 
full force of the spurting carotid. The patient strangling in his own 
blood struggled wildly, and his friend ran away in a panic, an abject 
deserter. Before Dr. Lee could gain control of the patient the latter 
had bled to death and the office was like a shambles from the struggle." 

Operation. Expose the external carotid artery as already described. 
The internal carotid will be found lying slightly to the outer side and 
at a deeper level. The external carotid vessel should be gently retracted 
to the medial side. The sheath of the internal carotid is opened. 
Tbe internal jugular vein lies in close proximity to the outer side. The 
vagus ner\'e lies between the vein and the artery in a posterior relation- 
ship. The aneuiysm needle is teased round the artery from without 
inwards. There should be no hesitation in enlarging the incision or in 
dividing the stemo-mastoid in diflScuIt cases. 


UGATtJRE OF THE LINGUAL ARTERY 
This artery is divided anatomically into three stages. The first 
stage is from its origin from the external carotid (opposite the greater 
cornu of the hyoid hone) to the hyoglossus muscle. The second stage 
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lies under tlic liyoglossus muscle. Here the vessel lies on the middle con- 
.strictor of the pharynx and runs parallel to the cornu of the hyoid bone. 
The third stage proceeds upwards along the anterior border of the 
liyoglossus to become the ranine artery under the tongue. The steps 
of the operation of ligature in the first stage are identical vith those 
described for ligature of the external carotid artery. 

The second stage is ligated in the following manner : 

Operation. The shoulders arc raised and the head turned to the 
opposite side. 

A curved incision is made from below the symphysis menti passing 
down to the hyoid bone and terminating at the angle of the jaw. The 
slcin, superficial fcascia and platysma muscle are divided. TJie deep 
cervical fascia covering the siibmaxillary gland is incised, the gland is 
mobilised and retracted upwards towards the face. The boundaries of 
the digastric triangle arc now defined. The anterior belly covering 
the mylo-hyoid muscle is seen in front. Tlie posterior belly of the 

digastric is defined. The floor is formed by the thin fibres of the 

liyoglossus muscle running in a vertical direction. The hypoglossal 
nerve is found lying on the liyoglossus muscle, and disappearing in 
front under the mylo-hyoid. The nerve is sometimes attached to the 
deep surface of the submaxillary gland and does not come into view. 
Tl^hen it is seen it is retracted upwards, together with the ranine vein. 
A finger is introduced into the lower part of the wound to feel for the 
hyoid bone. At this stage a useful manoeuvre is to press the hyoid bone 
upwards from the opposite side and to maintain this position by passing 
a hook round it. Thus the field of operation is rendered more super- 
ficial. The fibres of the hyoglossus muscle are now carefully cut 

through in a horizontal direction for about ^ inch, close to the 

hyoid bone and to the mylo-hyoid muscle. The artery presents itself 
and a needle is passed round it from above doivnwards. It must 
be remembered that the fibres of the hyoglossus are very thin, and the 
pharynx may be opened if the fascial plane which separates the muscle 
from the middle constrictor of the pharynx is not recognised. 

Comment. The arteries may require ligature when there is ha3mo- 
rrhage from malignant disease of the tongue or as a preliminary to 
excision of the tongue. 

It is not necessary to suture the opening of the hyoglossus muscle 
when closing the wound. 
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LIGATURE OF THE ETXOMIXATE ARTERY 

Ligature of this artery is usually required in cases of aneuiysm of 
the subclavian artery involving the first or second stage. The Tvnter 
Ihratured the innominate artery for subclavian aneurysm in 1932. The 
follovring description of the case was published in Surg., Ggn., and 
Ohstd., Feb. 15, 1933. Vol. Ivi (Murphy Oration) : 

Ligature of the Innominate Artery JorBight Suhdavian Aneurysm. In 
Mav 1932 I ligatured the innominate artery for aneurysm of the sub- 
clavian arterv involving the first and second stage. The patient was 
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woimded in 1915 ; pieces of shrapnel were shown bv X-rays, scattered 
in the region of the right shoulder joint.and portions of a bullet could be 
felt to the right of the suprasternal notch under the insertion of the 
stemo-mastoid muscle (fig. 1020). The wall of the artery wns apparently 
injured, but the aneurysm did not become evident until 192S, thirteen 
years after the wound. It steadilv increased in size until the swelling 
above tbeclaviclereachedthesizeof aduck’segg. The right recurrent 
laryngeal nerve was paralysed. The radial pu^ was not affected, and 
the blood-pressure was the same on both sides. The X-rays demon- 
strated some calcification wit hin the sac. The Wa^emiann reaction 
was negative. 

In some respects this tumour was not typical of aneurysm ; there 
was no bruit, expansile pulsation could not be detected ; there was no 
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(lifterence in the carotid or radial pulses when compared with those of 
the other side. 

An operation was designed to ligature the subclavian artery behind 
the scalenus anticus muscle at the commencement of the second stage. 
The line of incision is shoum in fig. 1021. The middle portion of the 
clavicle was turned do^Ynwa^ds on the chest uith its pectoral attach- 
ments. The aneurysm was laid bare and the bullet was removed. 
The external and internal jugular veins were foimd obstructed 
and distended. The supra-clavicular and transversalis colli arteries 
spread transversely across the upper portion of the tumour (fig. 1022). 
The scalenus anticus muscle had disappeared and the phrenic nerve 
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was not located. It was soon seen that the sac extended to the bifurca- 
tion of the innominate artery and that ligature of the subclavian vessel 
was impossible. It was obvious that without further removal of bone 
the innominate artery could not be exposed behind the stemo-clavicular 
articulation without the rough handling of the aneurysm, which had 
led to disaster in many recorded cases. With chisel and mallet the 
inner end of the clavicle together with the right half of the manubrium 
stemi (leaving the stemo-clavicular joint intact) was separated, and 
retracted upwards and to the left. The innominate artery was now 
visualised in its entire length. The innominate veins were not seen ; 
the pleura caused no embarrassment, and the nerves remained 
hidden. 

Two ligatures of No. 2 chromicised catgut were passed around the 
artery distal to the thyroidea ima branch. They were gradually 
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tightened, care being taken not to cut through the inner coats of the 
vessel. Pulsation at once ceased in the smeurysm and the radial pulse 
disappeared. Proximal to the ligature each pulsation appeared like a 
sledge-hammer blow upon the occluded portion. It looked as if the 
assault could not be resisted. For this reason, an additional single 
lioature of catgut was placed around the artery near its origin from the 
aorta. The thyroidea ima was ligatured with fine silk {fig. 1022). The 
divided portions of the sternum and clancle were replaced in position 
and held by catgut passed through drill-holes. Recovery was unevent- 
ful but for some downward displacement of the divided portion of 
the clavicle. In three days the radial pulse reappeared, and uithin a 
week it was full and synchronous with the pulse on the opposite side. 
The patient was reported as cured two years after operation. 



Fty. lOSS.^ — L ioittkc or thc or Arraoicic. 

{Cmoa'tSlo4<TitOpttaiitrST^rf) 


The experience of this case suggests that ligature of the innominate 
artery is not a difficult operation provided the old inadequate methods 
of approach are abandoned. 

Up to and including the year 1922, according to Ballance, there had 
been 57 ligatures of the innommate artery, with 19 recoveries {Brit. 
Jr. Siirg., IX, 438). 

A case of ligature of the innominate artery was exhibited by 3Ir. 
Coppinger of the Mater Hospital, Dublin, at the Section of Surgeiy of 
the Royal Academy of Medicine in Ireland, on February 24, 1893. 
The record states that this was the first successful case of l^ature of the 
innominate artery ever exhibited at any medical society in Europe- 
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The ideal operation for subclavian aneurysm is excision of the 
sac after proximal and distal ligature. This lias been successfully 
performed by Halstcd {Bull Johns Hopkins Hosp., 1892, July- 
August), who removed -with the aneurysm a portion of the subclavio- 
axillary vein, and also by Braithwaite [Brit. Jr. Surg., VII, 90). 
The possibility of ligaturing either the fiiLt or second portion of the 
artery is a condition precedent to excision. Both portions were 
involved in the sac in the case I have just mentioned. 

In a volume (London: The New Sydenham Society, 1881) 
on the u'orks of Colles, by Robert McDonnell, president of the 
Royal College of Surgeons in Ireland in 1877, the operation of 
tying the subclavian artery is admirably described. Colles attempted 
more than once to ligature the first stage of the artery, a far more 
difficult procedure than ligation of the innominate. He thought 
that ligature of the first stage on the left side was almost an impossi- 
bility, but A. K. Henry (Bri(. Jr. Surg., X, 367) has 8ho^^'n that this 
operation is greatly simplified by an approach from behind. 

Comment, The needle is passed from right to left to avoid the pleura 
and right innominate vein. 

A few cases of aneurysm of the innominate artery treated by 
ligature of the trunk near its origin are recorded. The most recent 
case is described by H. S. Souttar [B.M.J., June 10, 1934). 

Mr. Granville Chapman and Mr. C. J. MacAuley (Dublin) ligatured 
the innominate successfully for subclavian aneurysm in 1929 and 1932 
respectively. 


LIGATURE OF TUB SUBCLAVIAN ARTERY 

The subclavian arises on the right side from the innominate artery 
behind the right stemo-clavicular articulation and on the left side at 
a slightly lower level from the aorta. The scalenus anticus muscle 
divides the artery into three stages. The second stage lies deep to the 
tendon of this muscle. An arched line drawn with the convexity 
upwards from the sterno-clavicular articulation to a point above the 
centre of the clavicle marks the course of the vessel. 

Position of the Patient. The sand-bag is placed under the shoulders. 
The shoulder is depressed and the head rotated to the opposite side. 


Operation. The skin is drawn down over the clavicle with one 
hand and is divided with the superficial tissues down to the bone. The 
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incision extends from f inch outside the stemo-clavicular articulation 
to beyond the central point of the clavicle. The incised skin is allowed 
to retract upwards and the operation is continued above the cla\'icle. 

The deep fascia is cut through and the external jugular vein retracted 
or divided. The trapezius muscle is usually exposed at the outer angle 
of the wound and the stemo-mastoid at the inner. The posterior belly 
of the mylo-hyoid is found just above the clavicle and is pulled upwards. 
The finger can now be passed down behind the clavicle, and if the head 
be kept rotated well over to the opposite side, the tense tendon of the 
scalenus anticus muscle can be felt gaining insertion into the scalene 
tubercle of the first rib. This is a sure guide to the artery. The trans- 
verse cervical artery’ above and the superior scapular artery below 
must be preserved. The cords of the brachial plexus are exposed 
lying to the outer side and above the subclavian artery. The lowest 
cord (that formed from the last cervical and first dorsal ner\'e) lies in 
very close proximity to the vessel. The subclarian vein lies more in 
front and at a lower level than the artery. AMien the scalenus anticus 
tendon is found at its insertion into the scalene tubercle of the first 
rib, no difficulty will be experienced in securing the artery as it sweeps 
outwards, to become the axillary artery at the outer border of the 
first rib. The aneurysm needle is passed from above downwards (from 
the nerves), a finger guiding it below to prevent injury to the vein. 


LIGATURE OF THE LEFT SUBCLAVIAN ARTERY IN* ITS FIRST STAGE 
It is almost impossible to reach the first stage of the subclavian 
artery on the left side by an anterior approach, especially when an 



Ftfj. 1021 — LoMTrszortnLnTSncuru^ .Ixrcsr 
IS ITS Tan Stick Rcsst's Orcuncs. Im or 
Isctsios. ScirrtA asccctzs. 


aneurysm is present. A. K. Henry has admirably described the 
posterior approach. {Exposure of Long Bones and other Surgical 
Methods, p. 45, John Wright & Sons.) Although the artery lies at a 
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considerable depth it can be easily identified by depressing the apex 
of the lung -with its surrounding pleura. There are no nerves or veins 
in posterior relationship to the artery. The muscles Tvhich are traversed 
in order to reach the vessel are the trapezius, the rhomboids, and the 
serratus posticus superior. Deep to these muscles of the shoulder girdle 
are some cervical extensions of the erector spinas which require division. 
The first goal to be sought is the second rib. This is removed. It 
may be mistaken for the first rib, but can be identified when it is 
remembered that the second rib lies dorsal to the first rib and that 
the latter passes almost directly forwards from the costo-transverse 
articulation. The fiiret rib is, therefore, difiicult to palpate. After 
division of the trapezius and other muscles passing to the scapula, the 
transverse process of the first dorsal vertebra is sought with the finger. 
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It lies at the level of the seventh cervical spine three fingers’ breadths 
from the middle line. From this point the finger slips on to the trans- 
verse process of the second rib. (It is adrisable, by X-rays, to exclude 
the presence of cervical ribs before operation is undertaken.) The 
depth of the proximal part of the artery from the dorsal surface is about 
3 inches, but after the muscles have been divided, the artery is as 
near to the thoracic wall behind as it is in front. 

Operation. A good head-light is essential or some artificial light 
passed into the wound. Xo deep cavify can be illuminated by lights 
over the operation table. 

Pas^tion of the Patient. The patient lies prone ; a sand-bag is placed 
under the upper portion of the chest and the arm is allowed to hang 
downwards over the edge of the table. By this means the space 
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between tlie vertebral border of tbc scapula and the spme is at a 
maximum (see fig. 1023). 

The seventh cervical spine is located and a point four fingers’ 
breadths above it and one finger’s breadth to the right of the middle 
line is marked. Anotlicr point is taken a little more than a hand’s 
breadth below the seventh spine and also marked. A third point marks 
tlio position of the centre of the spine of the scapula. A curved incision 
reaching outwards to the middle of the spine of the left scapula is made 
joining these three points. The incision is carried down to the sheath 
covering the trapc 2 ius muscle. The flap of skin and subcutaneous 
tissue is raised and turned over to the right. A vertical cut is now 
made to the left of the vertebral spine ; it divides the trapezius, 
the rhomboids, and the serratiis posticus superior. The middle of 
the incision exposes the silvery tendon of the serratus. The divided 
muscles arc retracted outwards and the splcnins muscle is exposed. At 
the level of the seventh spine three fingers’ breadths from the middle 
line, the tip of the first left dorsal transverse process is identified. The 
second rib is then located, and this is cleared together ^vith its trans- 
verse process. The latter is divided and removed. The largest possible 
portion of the rib, including the entire neck, is then excised. The 
pleura is pushed away v.ith the finger from the deep aspect of the 
proximal end of the divided rib. The sympathetic cord is now seen 
close to the vertebral body lying on the pleura like a narrow tape. The 
pleural dome should be gently pushed downwards and outwards from the 
vertebra. It mil be held at one point by the superior intercostal artery. 
This vessel is di^dded and tied. The pleural dome can then be freely 
depressed and the pulsations of the subclavian artery are felt by the 
finger. Henry states that the removal of the transverse process together 
with the costal neck of the second rib permits of this direct approach. 

A broad retractor such as is used in prostatic operations to depress 
the fundus of the bladder or Heaver’s gall-bladder retractor keeps 
the lung and pleura out of the field. The artery is isolated under 
direct vision by blunt dissection. Its sheath is opened. An aneurysm 
needle with a slot eye is passed with the left hand from within out- 
wards, and the ligature completed. 

It will be seen from the above description that an approach to the 
first stage of the subclavian artery is obtained by costo-transversectomy 
at the level of the second rib on tbe left side. Hepression of the pleural 
dome leaves the artery naked from the aorta to the first rib. No nerves, 
veins, or other important structures intervene between the operator 
and the vessel. 
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TEKOTOSn: OF THE SCALEJ.'US AXTICUS MUSCLE 

This opeiation is performed to relieve press\ire on the subclavian 
artery and the surrounding nerve trunks. Pressure effects are usually 
attributed to the presence of a cervical rib or sometimes by stretching 
of the ner^-es and artery against the normal first rib. 

A. Vi. Adson of the ilayo Clinic and others have shown that simple 
division of the scalenus anticiis muscle relieves the pressure more 
effectively than the removal of a rib. 

Operation. An incision is made in the lower portion of the neck 
extending from the stemo-clavicular articulation obliquely backwards 
and upwards into tbe posterior triangle. The attachment of the 
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stemo-mastoid muscle to the clavicle is exposed and divided. The 
upper portion of the muscle is retracted towards the middle line expos- 
ing the tendon of the omo-hyoid and the attachment of the scalenus 
anticus. The phrenic nerve is seen crossing the scalenus obliquely from 
tbe lateral to the mesial border. It is dissected free and retracted 
mesially. Tbe subclavian artery is observed deep to tbe scalenus 
anticus. Tbe pleura can be recogmsed to tbe inner side. Before 
dividing the attachment of the scalenus anticus at its insertion, the 
deep relationship of the subclavian artery must be remembered and 
also that the pleura is in close relationship to the in-ner border of the 
muscle. The superficial fibres of the scalene muscle are first divided ; 
they retract and bring the deeper fibres into view. These are divided 
in turn until division is complete, When the muscle has been com- 
pletely divided, the brachial artery drops forward and all signs of 
compression disappear (fig. 1027). 
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It vnW be realised that this comparatively simple operation com- 
pares favourably with the difficult resection of a cervical or normal 
first rib and the results arc better. 

Comment Pressure symptoms on the subclavian artery and on the 
ner\’e tninlcs do not arise, as a rule, imtil adult life. Delay in the 
onset of symptoms may be due to the ossification of the rib which is 
complete about the twenty-fifth year. In young children, however, 
very definite symptoms sometimes arise similar to those seen in adults. 
In the case of children, operation is seldom necessary. 


EVULSION OF THE PHRENIC NERVE (sce also page 2123). 

The operation is undertaken as an adjunct to thoracoplasty in 
pulmonary tuberculosis, and in cases of artificial pneumothorax 
where pulmonary collapse is unsatisfactory. In pulmonary tuberculosis 
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phrenic evulsion has a beneficial effect on the local lesion. In cases of 
hcemoptysis phrenicectomy is often disappointing, Phrenicectoray is 
also of value as a preliminary to the operation for the cure of herni® 
through the diaphragm. The hernial ring is relaxed and spasm of the 
muscle is prevented. The defect in the diaphragm can be closed without 
tension. 

The operation is also indicated in cases of bronchiectasis. In this and 
other conditions where lung collapse is desired, evulsion of the nerve 
is combined with artificial pneumothorax, extra-pleural resection of the 
ribs or partial lobectomy. Probably the most frequent indication for the 
operation is early unilateral tuberculosis of the lower pulmonary lobe. 
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Operation. This should alwaTO be performed with local infiltration 
auffisthesia. An incision is made along the posterior border of tbe 
stemo-mastoid muscle in the lower two-thirds of the neck. The 
stemo-mastoid is retracted medially and the phrenic nerve is fmmd 
lying on the scalenus anticus. The nerve is easily found behind and 
external to the carotid sheath. It can be exposed equally well by a 
transverse incision, about 2 inches in length, above the clavicle and to the 
outer side of the stemo-mastoid muscle. The nerve is divided and the 
distal end held by artery forceps. It is then t^visted round the forceps 
and as much of the nerve as possible is removed from the deeper regions 
of the neck (fig. 1029), The amount which can be removed in this way 
varies from 3 to about 15 inches. 

Evulsion is essential in order to tear or remove the accessory branch 
from the fifth root which joins the phrenic within the thorax. 

Comment. In about 30 per cent of cases an accessorj’ phrenic 
nerve is present. It often takes origin from the 5th cervical root. 
It joins the main phrenic 4 to 5 cms. below the first rib. 
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OPERATION FOR WRY NECK (TORTICOLLIS) 

In all cases of ^^Ty neck an X-ray pliotograpli of the cervical region 
should be obtained before operation. If tliis precaution is omitted 
malformations and anomalies of the cervical vertebr®, if present, will 
escape detection. No improvement will follow operation in such cases. 
The shortening of the sterno-mastoid muscle and other soft structures 
in the neck is secondary to the osseous defect. 

j\Iild cases of torticollis respond to manipulation, fixation and 
exercises. 

Operation. Subcutaneous division of the tendon of the sterno- 
mastoid is an unsatisfactory and obsolete operation. A transverse 
incision should be made above the inner end of the clavicle, extend- 
ing inwards beyond the stemo-clavicular joint. The sldn is pulled 
upwards while making the incision, so that the resultant scar will lie 
at as low a level as possible. 

The sterno-mastoid muscle is exposed. The sternal and clavicular 
heads are carefully divided. The internal jugular vein is in close deep 
relationship with the latter ; it should be clearly seen after division of 
the tendon. Many constricting bands of cervical fascia in addition to 
the sheath of the sterno-mastoid muscle require free division. It is 
often wise to use a director for division of these bands in order to avoid 
any possibility of wounding the internal jugular vein. In advanced 
cases it is advisable, in addition, to divide the insertion of the scalenus 
anticus muscle in the manner already described. 

An alternative operation is to divide the sterno-mastoid at its attach- 
ment to the mastoid process and superior curved line. 

A vertical incision is made over the mastoid process exposing the 
insertion of the muscle. A blunt instrument is passed under the tendon 
before it is divided. 

This operation has the advantage of the scar being covered with 
hair and probably more over-correction can be obtained than when 
the low operation is performed. It has, however, some disadvantages 
which cannot be elaborated ; suffice it to say that the low operation is 
followed by good results, and is preferred by such authorities as the 
late Sir Robert Jones. In the case of wiy neck, as in every other 
field of surgery, the post-operative care is more important than the 
operative procedure. The patient must lie for twenty-four hours with 
the head bandaged or supported in the over-corrected position. This 
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position must be maintained by a plaster cuirass for at least six 
weeks. Corrective exercises subsequently are necessary to avoid the 
possibility of relapse. 


NECKLESS SffiN 

This title has been given to cases in which absence of the neck is 
suggested. The head appears to rest directly on the trunk. The title 
is misleading masmncb as the condition is seen in both men and women 
in the proportion of about three to one. Pritchard recently demon- 
strated a female child aged 3 suffering from the deformity. Klippel 
and Fell of Paris in 1912 drew attention to the nature of this 
congenital abnormality (Klippel-Feil’s disease). There is marked 
limitation of the movements of the head in all directions. Scoliosis or 
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a kyphoscoliotic curve is present. The appearance of the patient 
suggests old-standing sub-occipital Pott’s disease or advanced 
torticollis. 

The vertebral column is replaced by a fused bony mass without 
any signs of inter-vertebral spaces. 

Usually there is an absence of fusion of the neural arches of the 
first seven or eight vertebra (spina bifida). 

There is no evidence of heredity or familial predisposition. The 
cosmetic appearance can be considerably improved by high plastic 
operations on the skin and deep fascia (Gillies). 
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BREAST 


Anatomy. Tlic mammary gland possesses no capsule and in 
consequence its limits arc somewhat variable. As a rule the gland 
extends from the second rib above to the sixth intercostal space below 
and from the mid-axillary line externally to the lateral border of the 
sternum on the inner side. 

A prolongation, the axillar}' tail, extends under cover of the 
pcctoralis major muscle as far as the third rib. Fibrous strands, the 
ligaments of Cooper, connect the superficial fascia wdth the connective 
tissue septa which divide the gland into lobules. In cases of caremoma 
it is the infiltration of these ligaments which causes dimpling of the 
overlying skin. 

The breast lies upon the fascia, covering the following muscles : 

Above and to the inner side — pcctoralis major. 

Below — external oblique and rectus abdominis. 

Outer side — serratus magnus. 

The nipple is situated slightly below the centre of the breast, and 
on its surface fifteen to twenty lactiferous ducts open. 

The surrmmding areola is dotted with large sebaceous glands, the 
tubercles of hlontgomery, which enlarge during lactation. As in the 
case of sebaceous glands elsewhere, obstruction to a duct is liable to 
result in a sebaceous cyst. 

The breast derives its arterial supply from the long thoracic branch 
of the axillary artery and the perforating branches of the internal 
mammary artery. 

Lymphatic drainage. The lymph vessels of the breast are cutaneous 
and glandular. 

The cutaneous vessels form the sub-areolar plexus, from which 
lymphatics pass towards the margin of the breast and unite with the 
lymphatic plexus in the fascia covering the pectoralis major. 

The glandular lymphatics ramify in the septa which divide the 
1963 
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Anatomy. The inninmary gkiifl possesses no capsule and in 
consequence its limits arc somcwliat variaWc. As a rule the gland 
extends from the second rib above to the sixth intercostal space below 
and from the mid-axillary line externally to the lateral border of the 
sternum on the inner side, 

A prolongation, the axillary tail, extends under cover of the 
pectoralis major muscle as far as the third rib. Fibrous strands, the 
ligaments of Cooper, connect the superficial fascia uith the connective 
tissue septa which divide the gland into lobules. In cases of carcinoma 
it is the infiltration of these ligaments which causes dimpling of the 
overlying skin. 

The breast lies upon the fascia, covering the follo^ving muscles ; 

Above and to tbe inner side — pectoralis major. 

Below — external oblique and rectus abdominis. 

Outer side — serratus magnus. 

The nipple is situated slightly below the centre of tlie breast, and 
on its surface fifteen to twenty lactiferous ducts open. 

The smTOunding areola is dotted with large sebaceous glands, the 
tubercles of l^Iontgomerj’, which enlarge during lactation. As in the 
case of sebaceous glands elsewhere, obstruction to a duct is liable to 
result in a sebaceous cyst. 

The breast derives its arterial supply from the long thoracic branch 
of the axillary artery and the perforating branches of the internal 
mammary artery. 

I/ymphatic drainage. The lymph vessels of the breast are cutaneous 
and glandular. 

The cutaneous vessels form the sub-areolar plexus, from which 
lymphatics pass towards the margin of the breast and unite with, the 
lymphatic plexus in the fascia covering the pectoralis major. 

The glandular lymphatics ramify in the septa which divide the 
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breast into lobules, and communicate both ^vitll the cutaneous lymph 
vessels and the fascial plexus overlying the pectoralis major (fig. 1031). 
The connections of the fascial plexus are of extreme importance in 
tracing the extension of carcinoma, and may be summarised as 
follows : 

Superiorly — Tnfr a-r.laviciilar glands, wliich lie on the costo- 
coracoid membrane. The supra-clancular glands are sometimes 
aSected either by cormections with the infra-clavicular glands or by 
lymphatics which pass to them directly over the clavicle. 

Internally — through the upper intercostal spaces to glands 
along the internal mammary vessels and thence to the mediastinal 
glands. 

Inferiorly — by vessels which cross the costal margin and 
communicate wth lymphatics on the upper surface of the 
diaphragm, and possibly via the falciform ligament to the liver. 

Externally — to the axillary glands, which are divided into four 
more or less distinct groups : 

(a) Pectoral glands (or internal group) which lie on the 
serratus magnus muscle and surround the long thoracic artery, 

(b) Sub^copnlnr glands (or central group), which lie on the 
posterior wall of the axilla, and which intimately surround the 
suhscapular vessels, 

(c) External glands, which lie in front of and along the inner 
side of the axillary vein. 

(d) Apical ghtids, which are situated on the summit of the 
axiUa. 

The arrangement of the lymphatic glands concerned in the drainage 
of the breast is diagrammatically sho^vn in figure 1032. 


SIALFORMATION 

Congenital anomalies of the breast are not uncommon, the following 
being some of the more important : 

Amazia — absence of one breast or very rarely absence of both, 
occurs more commonly in males than in females. It is usually 
associated with other deficiencies, notably lack of development 
of part or the whole of the pectoralis major muscle, and 
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occasionally absence of the pectoralis minor muscle and a portion 
of the ribs (fig. 1033). 

Polymasia— or the presence of supernumerary breasts, is more 
often seen in females. They -usually occur somewhere along the 
“ milh line,*' i.e. a line extending from the axilla to the groin. 
Occasionally, however, ectopic breasts are present in other situa- 
tions (fig. 1034). Accessory breasts, provided they are capable 
of function, arc stated to be more prone to pathological processes 
than breasts in the normal situation. 

Athelia — is a rare condition charac- 
terised by absence of the nipple. 

Polythelia — or the presence of super- 
numerary jiipples, is comparatively 
common. Occasionally two or more 
nipples are present on the same areola, 
and each may function independently. 

Gyncccomasia — is a term applied to 
enlargement of one or both breasts in the 
male. This conditvon has been observed 
to follow destruction of the testicles by 
injury or disease. In the majority of cases 
the increase in size is due to deposits of 
fat, but cases have been recorded in 
which milk has been secreted. 

Diffuse Hypertrophy— is more common 
in hot than in temperate climates. The condition usually 
manifests itself about puberty and the nipples are unaffected. 
Disability results from excessive size and weight (fig. 1035). 

Treoiment. Many malformations of the breast or nipple 
require no treatment, but accessory breasts or nipples are readily 
removed if desired. Amputation of a hypertrophic breast is 
associated with considerable h?emorrbage and shock. 



onafi at the Pectobams Mtios 
MOW or TBE PicrOBAUs JInoR JfesetEs. 
{AJUtT. e. Jeffirus.) 


DISEASES OF THE NIPFLE AND AREOLA 
Retraction of the nipple is due to congenital malformation, fibrosis 
following inflammation, or infiltration of lymphatics associated with a 
slowly-growing carcinoma. In some cases, due to fibrosis, lactation 
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may be rendered possible by repeated traction, aided if necessary by 
suction vdth a breast pump. 

Craclcs and fissures are very liable to infection, wliich tends to 
spread along the ducts into the breast, and so cause a mammary 
abscess. The condition can usually be prevented by prophylactic 
treatment. Retraction should be corrected, and during the last few 
weeks of pregnancy the nipples should be bathed ^ith a mild antiseptic 
and hardened with surgical spirit. "WTien suckling commences, the 
nipples are washed after nursing, carefully dried, and dusted with 
antiseptic powder. 
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Should a crack or fissure appear, suckling must be discontinued, 
as the consequent irritation promotes infection- Antiseptic lotions 
are applied, such as 2 per cent potassium permanganate, and a breast 
pump is used to \vithdraw milk until the fissure is soimdly healed. 


Chancre of the nipple is now rare in this coirntry, as the wide range 
of artificial foods has rendered the employment of a wet nurse unneca- 
sarv. As with other extra-genital chancres the classical feature of dense 
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induration or “ cartilaginous base ” is often absent. The condition is 
painless, but the axillary glands are enlarged and firm. Primary 
syphihtic sores are occasionally produced by contact with the mouths 
of infected persons apart from lactation. 

Paget's disease of the nipple, first described in 1874, is to he 
distinguished from true eczema, which is usually bilateral, and lacks 
the sharply-defined edge and slight infiltration of Paget’s disease. In 
the early stages greyish scales appear on the nipple, and when desquam- 
ation occurs a raw, rosy-red area appears. TTiis area gradually 
extends, and the nipple is eroded and gradually disappears (fig. 1036). 
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According to Sir James Paget carcinoma of tlie breast developed witbin 
tiro years, but now many cases are on record in which this period is 
much longer. However, it appears certain that should the patient live 
for a sufficiently long period carcinoma of the underlpng breast will 
ultimately develop. Formerly some sui^eons held the view that a 
carcinoma always preceded PagePs disease, which was due to consequent 
lymphatic obstruction of the areola, and consequent cedema and 
ulceration. However, serial sections of the breast in early cases of 
Paget’s disease have failed to reveal any evidence of carcinoma, which 
proved that the condition must be a predisposing cause of breast 
carcinoma rather than secondary to this condition. 



Fig. 1037.— Melakosu or mz Kirru. 
(rrom a dnmng inUt II.C.S. ilzstum.) 


Probably Paget’s disease commences as a carcinoma of a lactiferous 
duct adjacent to the nipple. The malignant changes are possibly 
encouraged by irritation due to decomposing debris which is retained 
in the duct. In addition to the cutaneous spread the cells lining the 
duct are affected, and so the cancerous tendency spreads to the 
glandular cells which eventually become carcinomatous. 

It has recently been suggested that these slowly-grooving carcino- 
mata spread, not by permeation, but by cancerous metaplasia of 
adjacent cells. 

A microscopic section from a case of Paget’s disease reveals small- 
celled infiltration and proliferation of the hlalpighian layer, (character- 
istic Paget’s cells (psorosperms) are present which are larger in size, 
with homogeneous cytoplasm and deeply-staining nuclei. They were 
formerly regarded as parasitic but now most pathologists believe them 
to be derived from prickle cells. 
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Treatment consists in performing a radical amputation of the 
breast. The prognosis is good provided the formation of a breast 
carcinoma is forestalled. 

Papilloma of tlie nipple continues to grow in size until it is removed. 
The pedicle is always narrow and if ignored it wll eventually dangle 
for several inches. Excision is readily performed imder local anaisthesia. 

Melanoma of the nipple is uncommon, but is liable to occur in the 
areola, as in other pigmented tissues (fig. 1037). The inexorable 
malignancy of melanomata is exemplified here as in other situations, 
and even complete removal of the breast and axillary glands is only 
too liable to be followed by occurrence elsewhere. 


PATHOLOGICAL DISCHAP.GES FROil THE XIPPLE 

The causes of pathological discharges from the nipple are 
summarised as follows : 

Blood'Stained^AMOi papilloma ; duct carcinoma. 

5erons— early duct papilloma ; early interstitial mastitis. 
Grumous — old'Standing interstitial mastitis, when the discharge 
is often bro\\-n or green in colour, owing to the presence of altered 
blood. 

Purulent — from an acute abscess, when pus is mixed with milk ; 
rarely from a chronic abscess. 

Milky — rarely in cases of gynaecomazia or galactocele. 


INFXCnON 

Acute mastitis is particularly liable to occur in infancy, at adoles- 
cence, and in association with lactation. As in any part of the 
body, an acute abscess occasionally follows metastatic infection of a 
hematoma caused by injury. 

Mastitis of infants. For a few days after birth physiological 
swelling of the breast is a normal condition and occasionally a few 
drops of milky fluid exude from the nipples. This is probably due 
to the hormone in the mother’s blood, which stimulates maternal 
lactation, also affecting the breasts of the infant. This reaction in 
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tte child is naturally slight and only temporary. Manipulation of the 
breast by an ignorant midwife, in order to “break the strings,” 
predisposes to infection, but this practice is dying out with the older 
generation of niidwives. 

Physiological mastitis needs no treatment. If inflammation occurs 
treatment is conducted on accepted lines, and a small radial incision 
may be necessary. 

Mastitis of adolescents. Some swelling and tenderness of the 
breasts between the ages of fourteen and sixteen is not unepmmon in 
either sex. If friction is applied, infection along the ducts is encouraged. 
If sjunptoms warrant interference a belladonna plaster is applied, but 
the condition usually disappears spontaneously in a few weeks. In 
the rare cases in which suppuration occurs an incision is necessary. 

Mastitis of lactation usually follows a crack or fissure of the nipple. 
Cleaning of baby’s gums with a swab is a practice whicJi should be 
abolished, as small ulcers are liable to result and so infect a crack or 
fissure. In cases where no crack is present infection presumably gains 
entrance along the lactiferous ducts. The condition is predisposed to by 
retention of milk in one or more lobules of the breast owing to obstruc- 
tion of the corresponding ducts by clot. Clotting of milk in a duct 
is encouraged by the entrance of staphylococci. Therefore, should 
portions of the breast remain firm and tender after suckling, a breast 
pump should be used, or gentle expression performed manually, 
i.e. “ milking the breast.” This type of mastitis is especially prone to 
occur at the beginning and end of lactation. It is most common 
during the early days of nursing the first baby, as the nipple is soft 
and particularly prone to injury. At the end of lactation, especially 
if unduly prolonged, the associated debility undermines the general 
resistance of the patient. 

"When mastitis develops, the breast becomes swollen, red, and 
tender, and if the abscess is deep the presence of pus is indicated by 
oedema. Constitutional signs are well-marked. The condition has 
been confused with rapidly-growing carcinoma — mastitis carcinomatosis 
(see page 1980). 

Treatment. As already emphasised, prophylactic treatment is of 
extreme importance and cases of mammary abscess are seldom 
encountered in efficient maternity homes. 

MTien mastitis threatens lactation must be suspended, and the 
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breast emptied by means oi & pump and “ milldng.” Gentle and 
persistent massage Tvill often be rewarded by the expression of thread- 
like clots from the mouths of obstructed ducts, with consequent relief 
of tenderness and tension. Fomentations or a belladonna plaster will 
then hasten resolution, and suckling is again resumed. "When suppura- 
tion has occurred drainage is necessary. 



loss.— Duitaqc or a BmtxsT Ab«ccss bi thi “Cujsed" SItthod. 


Operation. A general anaesthetic is usually given, although gas 
and oxygen or evipan are adequate if fecilities exist for their adimni- 
s^tion. The site of maximum softening or tenderness indicates the 
site for the incision, which radiates from the nipple. A finger is 
introduced so that the full extent of the abscess ca^•ity is explored 
and any intervening septa are broken down. If necessary, counter- 
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drainage is pro-^nded, and a large tutc is stitclied in so as to secure 
dependent drainage. 

An elaboration of the above simple drainage (1), and one which 
the author lias found to yield excellent results, consists in passing a 
smaller rubber tube along tbe larger drainage-tube, so that the end 
of tbe inner tube lies in the abscess-cavity (fig. 1038). The breast 
is covered vith lint on which vaseline is smeared, in order to protect 
it from possible excoriation arising from continual soaking with eusol. 

A copious gauze dressing is applied, and kept in position by a many- 
tailed bandage, so arranged that the inner tube can be brought out 
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through the tails of the bandage. The free end of tbe tube is wrapped 
in a sterile swab so as to maintain asepsis (fig. 1039). At four-hourly 
intervals, tbe cavity is irrigated with 15-20 cc. of eusol, the excess 
of which escapes into and is absorbed by the gauze dressing- 

The gauze is changed once or twice a day, and towards the end of 
a week, according to local conditions, the tubes are removed, after 
which the inflammation usually subsides in a few days with the help 
of fomentations. 

Breast abscesses treated by this “closed” method of drainage 
resolve more quickly than if Gained in the usual manner, also the 
discomfort of frequent dressings and time required for such is materially 
diminished. 
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cHEONic n^TEcnvE iiAsnns 

(i) Xon-spccifc. Chronic abscess 4Df the breast usuallj develops 
insidiously, and is probably due to lo^<’'grade hamatogenous infection 
of a hfomatoma, which may have beeO produced by a long-forgotten 
injury. The condition is often impossible to distinguish from a 
scirrhus carcinoma, as the abscess cavity is obscured by surrounding 
cedema and fibrosis. Even tTans-UIondnation may yield an indefinite 
shadow. 

Treatment, as in all doubtful <:ases, consists in exploration. 
Excision is preferable to drainage as it ensures a more speedy 
convalescence. 

(U) Specific. Tuberculosis of the breast is either primary or 
secondary to spread from subjacent stmchires, such as the ribs. In 
primary cases both breasts are liable to be affected, and chronic 
abscesses break down to form ragged, sinuses. The diagnosis is 
suggested by evidence of other tuberculous lesions and the bluish 
undermined edge of the sinus. Confirmation is obtained by bacterio- 
logical investigation or microscopical examination. Amputation is 
usnally advisable. 

Syphilis of the breast is very nncommon. Primary chancre of the 
nipple is practically obsolete, but in former days was occasionally seen 
in wet nurses. A transitory diffuse swelling is sometimes seen in the 
secondary stage. Gumma of the breast b a curiosity and resembles 
gummata in other soft tissues. 

Actinomyeosb occasionally invades the overlying breast as it 
spreads from the lung and pleura towards the surface. 


CHEO^aC IXTEESTITLiE MiSTinS 

The condition usually referred to as ** chronic interstitial mastiris ” 
presents itself in two more or less dbtinct types. The first type appears 
during the years of potential breast activity, and b relatively more 
common in unmarried women. Thb type b usually bilateral, which 
suggests some constitutional or metabolic cause, and it frequently 
yields to ^mptomatic treatment. 

The second type occurs at or about the menopause and frequently 
progresses to cystic degeneration, or even to carcinoma. It b probably 
associated with some aberrance of involution. The initial chan ge in 
the breast b hyperplasia of the epithelial ceUs and interstitial tissue- 
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The epithelial cells separate and collect in the alveoli ■\vhich gradually 
become distended, and in some places papilliferous masses of cells pro- 
ject into the distended spaces. Cystic degeneration occurs (hg. 1040) 
and serous, bro^vnisb or greenish fluid may discharge from the nipple. 
Cysts form as a result of obstruction to the ducts by interstitial fibrosis 
or blockage by debris, and maybe so extensive as to riddle the breast. 
The condition is considered by some authorities to be pre-cancerous, 
and microscopic sections of affected breast tissue sometimes reveal early 
carcinoma which clinically was unsuspected. 
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Clinical features. The first symptom in both types of chronic 
interstitial mastitis is usually neuralgic pain preceding and accompany- 
ing the period. Less commonly, the attention of the patient is drairn 
to the condition by the discovery of a lump or a “ (hrty ” discharge 
from the nipple. 

Examination reveals the following features : 

(i) Inspection. The patient sits with the hands on the knees and 
both breasts exposed. General survey of the size and shape of the 
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breast may reveal enlargement of the whole breast or a local swelling. 
Slight retraction or occasionally elevation of the nipple occurs as a 
result of surrounding fibrosis. 

(ii) Palpation. The patient should recline or lie down, so that 
it is not necessary to support the breasts synchronously with palpation. 
The opposite breast should first be palpated, as interstitial mastitis or 
some other unsuspected condition may be discovered, or if normal the 
consistencv wQl form a basis of comparison when the affected breast 
is examined. 

In the case of chronic interstitial mastitis an indefinite lump is 
felt which may apparently disappear when palpated with the “ flat 
of the hand.” If associate cysts are present, the swelling is corres- 
pondingly more definite and a is manipulated so as to lie between 
the fingers and a rib when pressure gives a sensation of elasticity- Slight 
fixity to the skin is sometimes detected, especially if the swelfing is 
subjected to pressure of clothes, hut adherence to the pectoral fascia 
never occurs. 

(iii) Glands. Axillary or supra-claricnlar glands may be enlarged, 
in which case they are soft and possibly tender. 

Treatmejit. If diagnosis is reasonably assured and the patient is 
under thirty-five years of age, palliative treatment is adopted. The 
breast is supported, counter-irritants are apphed, e.g. belladonna 
plaster, ung. iodi., and small doses of potassium iodide given by mouth. 

In older patients conservative measures are given a short trial, 
but if definite improvement does not occur, local excision is performed 
in order to allay anxiety and forestall possible malignant change. If 
the whole breast is affected amputation is necessary (fig. 1041), but the 
nipple shonld be preserved, and the muscles and arilla are undisturbed. 


crsTs 

Cysts in the breast cau be arbitrarily divided into those arising 
in connection with the ducts and alveoli (retention cysts) and cysts 
which occur in the stroma (interstitial cysts). 

Retention <WTts are frequently associated with discharge from 
the nipple (see page 1970) which occurs either spontaneously or on 
squeezing the breast so that the retention is momentarily overcome. 
Interstitial cysts, which have no connection with the secretory dncts, 
are unaccompanied by any discharffe. 



BREAST 


1977- 


detention Cysts, (i) Galactocele, which is due to obstruction of 
a milk duct, probably following contraction of a small scar resulting 
from injury inflicted by a hungry bahy. A galactocele only occurs in a 
breast wdiicli is actively secreting milk. Tlie resulting cyst is always 
beneath the areola, and sometimes attains the size of an orange. If 
untreated the wall becomes converted into a thick fibrous sac. These 
cysts are uncommon, but the history of the onset and the site of the 
cyst should suggest the diagnosis. Treatment consists in removal of 
the cyst. 



Fig. 1012.— A tbssiTB CrsTADXROtu. 
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(ii) Sub-areolar following a duct papilloma or carcinoma. In these 
cases a small cystic swelling appears near the nipple, and the history 
of a watery or blood-stained discharge suggests the diagnosis (see 
page 1979). 

(iii) In association with chronic interstitial mastitis (see page 
1975). Should the breast be riddled with cysts the condition is 
termed “ polycystoma ” (fig. 1041). 

VOL. II. — I • 
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Interstitial Cysts, (i) Degeneration — a soft fibro-adenoma tends 
to undergo cystic degeneration, in which case the breast may be 
replaced by an enormous swelling, the cystic nature of wliich is to 
some extent demonstrable by trans-illumination. The term sero- 
cystic disease of Brodie ” still lingers in connection with this condi- 
tion (fig. 1042). If neglected the sldn is liable to atrophy at the site of 
maximal pressure, but a probe can be passed underneath the skin margin, 
which is one point in distinguishing this condition from a fungating new 
growth. 

The breast, cyst and parent fibro-adenoma should all be removed. 

Cptic degeneration is also prone to occur in sarcoma, and 
occasionally in cases of carcinoma. 

(ii) Serous — which are lymphatic in nature, and arc either single 
or multilocular. Their true nature is unlikely to be ascertained rmtil 
after excision, but they are very rare. 

(iii) Blood — which are due to incomplete absorption of serum, 
following an extravasation due to injury. The walls eventually 
become thick and fibrous and the cyst contains brown or yellow fluid 
and hjematoidin crystals. The history may suggest the nature of the 
cyst, otherwise it is only recognised after excision. 

(iv) Hydatid — occasionally occur in coimtries where hydatid 
disease is rife. As in cases of hydatid disease in other parts of the 
body, an examination of the blood reveals eosinophilia, and Casoni’s 
intradermic test is positive. Treatment consists in removal of the cyst 
in its entirety. 


, New Gkowths 

Xew growths of the breast are classified as follows : 


Innocent. 

I. Xipple. . . , Papilloma 

IT. Ducts .... Papill oma 
in. Gland .... Adenoma 


3Ialiynant. 

Epithelioma 

Melanoma 

Carcinoma (columnar-celled) 

Carcinoma (spheroidal-celled) 
Mastitis carcinomatosis 
Encephaloid carcinoma 
Scirrhus carcinoma 
Atrophic scirrhus 
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W. Stroma .... Fibroma Sarcoma 
Fibro-adcnoma 
Lipoma 


I. NIPPLE 

(а) Innocent. A papilloma of the nipple resembles papillomata 
arising elsewhere. If allowed to grow, the tumour becomes pedunculated 
and the pedicle may eventually measure several inches. 

(б) Malignant. Epithelioma of the nipple is uncommon, but 
has been confused uith a primary cliancre and early Paget’s disease. 
Treatment consists in radical removal of the breast and axillary glands. 

3Ielanoma of the nipple is a rare tumour and as in the case of 
melanomata elsewhere presents itself as a pigmented swelling which 
readily bleeds. Even after radical removal of the breast the prognosis 
is poor, owing to early and extensive dissemination. 


II. DUCTS 

(a) Innocent. Papilloma occurs most commonly in the fourth 
decade. The first sign is usually a watery discharge from the nipple. 
On examination, a small swelling caused by a retention cj^t may be 
detected close to the nipple. Pressure on either side of the swelling 
sometimes succeeds in partially emptying the cyst. 

Treatment consists, in the majority of cases, in local removal of 
the breast, as papillomata arc sometimes multiple and fend to become 
malignant. If the patient is engaged or recently married and is 
therefore particularly anxious to avoid deformity, local resection of 
the suspected portion of the breast is performed in the hope that this 
mil be sufficient. 

(b) Carcinoma of a duct is presumably always secondary to a 
papilloma. The discharge, wrhich wras previously watery, becomes 
blood-stained and the tumour itself is sometimes palpable, although an 
accompanying cyst often obscures the tumour. Treatment consists 
in a radical amputation of the breast with the axillary glands. 


III. GLAND 

(a) Innocent. True adenoma, as opposed to fibro-adenoma, is 
exceedingly rare and is only diagnosed by microscopy after removal, 
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(6) Malignanl. As in otlier situations, the malignancy of spheioidal- 
celled carcinoma depends to some extent on the age of the patient and 
the vascularity of the breast (e.g. pregnancy). Pathologically, as with 
carcinomata elsewhere, the greater the proportion of cellular tissue in 
comparison to stroma, the more malignant the tumour. Although 
carcinoma of the breast is described as occurring in various recognised 
forms, yet one type insensibly merges into another. 

The following varieties are described in order of malignancy ; 

(i) Mastitis carcinomatosis. This condition occurs in association 
with pregnancy and lactation, and presents similar physical signs to 
those of acute infective mastitis. Thus the breast is enlarged and 
painful, while the skin is red and cedematous. Diagnosis is usually 
only made when the breast is incised with the object of locating pus, 
but instead of an abscess being found, the surgeon discovers that the 
breast is infiltrated by a solid, vascular tumour. 

Palliative amputation may be performed if sufficient flaps can he 
fashioned, othenvise X-rays sometimes retard the rate of grouib, but 
death usually occurs in about three months. 

(u) Eiicephahid carcinoma. This type of carcinoma may he 
associated with pregnancy. It is a rapidly-growing tumour, but lacks 
the acute characteristics of the former variety. The breast soon 
becomes infiltrated by the growth, and then presents a prominent 
appearance, enlarged veins in the skin being obvious. Retraction of 
the nipple does not occur, but fixity to the underlying structures and 
involvement of the skin are early characteristics. Secondary involve- 
ment of the regional lymphatic glands speedily occurs. Encephaloid 
carcinoma in the early stages is liable to be confused uith a soft 
fibro-adenoma (see page 1994), and at a later date distinction fiom a 
sarcoma (see page 1996) is sometimes difficult. 

(iii) Scirrhus carcinoma. This is by far the commonest malignant 
tumour found in the breast. In an analysis of over 1000 cases L. B. 

evill (3) found that the first symptom in 55’9 per cent of cases was a 
lump associated with some degree of pain or discomfort. In 29*8 per 
cent of cases a lump was discovered which was entirely painless. 


CLDTICAI. FEATURES 

(o) Inspection. The tumour may be visible as a prominence of 
one portion of the breast. In about two-thirds of cases the tumour 
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is in tlie upper and outer quadrant while the next commonest situa- 
tion is just below the nipple. Retraction or elevation of the nipple 
follows, and later puckering of the skin is seen (fig. 1043). Peau 
d’orange may follow lymphatic obstruction, and cancer en cuirasse 
occurs if the actual skin is invaded. In the late stages fungation of 
the tumour is followed by the appearance of a typical malignant 
ulcer. 
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(6) Palpation. A definite hard swelling is palpable with the flat 
of the hand. Fixity to skin and pectoralis major muscle or chest wall 
occurs sooner or later. Nodules of growth are sometimes palpable 
in the sldn. 

(c) Trans-illumination, This very valuable method of investigation 
is unfortunately often ignored, possibly because clinicians do not 
realise how helpful it can be in doubtful cases. D. C. L. Fitzwilliaras (4) 
has especially advocated trans-illumination as an aid to diagnosis. This 
method is best suited for pendulous breasts and for swellings in the 
lower two-thirds of the breast. A darkened room and a Cameron light 
(which remains cool) are necessary for the best effects. The patient 
sits opposite the surgeon and leans fonvard, and the light is placed 
beneath each breast in turn, the breast being pressed against the light 
by the surgeon’s fingers. A normal breast is translucent, whereas a 
carcinoma shows a definite shadow. Chronic interstitial mastitis 
gives no shadow, and other swellings such as cysts or a chronic abscess 
are partly trans-illuminable, but the shadow is faint in comparison to 
the size of the swelling. 
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{d) Glands. Secondary deposits cause hard, painless enlargement 
of the axillary or supra-clavicular glands. Fixation occurs later, and 
adjacent stnictures are involved, e.g. axillary vein, causing cedema 
of the arm. 

(e) General exaimnation of the patient. Metastases may occur 
in widely scattered situations. Intra-thoracic g^o^rth is detected by 
physical examination or X-rays. The liver and the abdomen may be 
afiected, especially if the priroaiy gronth is situated in the lower and 
inner (piadrant of the breast. The opposite axillary glands are 
occasionally involved as a result of invasion of the skin, wliile osseous 
metastases are not uncommon, particularly in the spine or upper ends 
of the femur or humerus. 

Differential Diagnosis. It should be an absolute rule to suspect 
every swelling in a breast of an adult female as malignant in nature 
unless definite proof is available to the contrarj'. In many instances 
the history or the physical signs disprove the possibility of malignancy. 
In other cases the diagnosis is probable or even certain, but there 
remains an intermediate group, the numbers of which vary with the 
experience (or sometimes ignorance !) of the indmdusl clinician. 
It is these cases which temporising measures convert into tragedies, 
and it cannot be too strongly urged that exploration is essential in 
every doubtful case. 

Almost any localised swelling may be mistaken for a scirrhus 
carcinoma, especially if the breast is fat and the swelling deep. 
However, in many cases, the diagnosis of non-malignant swellings can 
be made with confidence ; thus a patch of uncomplicated mastitis 
cannot be palpated with the flat of the hand, and a fibro-adenoma 
is smooth in outline and can be moved freely in the breast substance. 

There are three conditions which may be extremely difficult or even 
impossible to distinguish from a scirrhus carcinoma : 

(o) Cystic mastitis — the cyst or cysts form a definite s^velling 
which is obscured by surrounding fibrosis, so that their consistency 
is difficult to ascertain. Also the cysts are frequently so tense that 
they feel hard rather than elastic. If the cyst can be manipulated 
so that it is supported by a rib then its elastic consistency can often 
be recognised. Trans-illumination is often very helpful. 

(6) Chronic afisccss— which usually occurs insidiously, and forms 
an indefinite lump in the breast. The pus is walled in by fibrous and 
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gTi^nulation tissue and is further obscured by surrounding oedema. 
Tenderness is slight, and constitutional symptoms are usually absent. 
A shadow is seen on trans-illumination, but is less definite than that 
of a carcinoma of equal sire. 

(c) Fat necrosis — this rare condition is due to liquefaction and 
saponification of fat as a result of trauma. Surrounding fibrosis 
and calcification result in a swelling which is ijidistinguishable from 
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carcinoma (fig. 1044), particularly as it is sometimes adherent to the 
skin. Fat necrosis has also been recorded as occurring after saline 
infusion into the hreast. 

As already emphasised, the true nature of every doubtful swelling 
must be revealed by exploration, and permission must he obtained 
prior to the operation for radical renio\^l of the breast should this be 
advisable. Exploration is carried out by removal of an ellipse of 
breast which includes the swelling. This is preferable to incising the 
swelling in situ as thereby dissemination is favoured, and whatever 
the nature of the swelling may be it is better removed. After excision 
the swelling is incised and in the majority of cases a confident diagnosis 
is possible. Should it be a scinhus carcinoma the growth is firm in 
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consistency, the cut surface is greyish, and owing to retraction of 
fihrous tissue becomes concave (fig. 1045). Also, the tumour ramifies 
amonff the normal breast tissue in a manner which justifies its name, 
culled from the signs of the Zodiac, of “ Cancer,” the crab. A small 
percentage of cases are of doubtful nature and it is in these cases that 
the preparation of frozen sections is very valuable. This method is 
extensively used in America, and the pathologist is usually able to give 
a definite diagnosis within five minutes. 

Unless the swelling is proved to he non-malignant, the instruments, 
gloves and towels are changed and a radical removal of the breast and 
glands is performed. 

Treatment. The question of treatment by radium is discussed on 
page 1599, and until more data are available and mote time has elapsed 
it is unwise to dogmatise regarding the relative merits of radical 
operation and radio-therapy. Radium has certainly widened the 
scope of breast siirgery and cases which formerly would have been 
considered as “ inoperable ” are now benefited by radio-therapy. 
Thus patients with associated conditions such ns cardiac lesions or 
advanced phthisis are suitable for the insertion of radium, whereas a 
severe operation is out of the question. Also advanced cases, in which 
the growth is fixed to the chest wall or extensively invades the skiD, 
are sometimes benefited considerably by radio-therapy. 


RADICAL OPERATION 

The radical operation entails removal of the breast, a portion of 
the overlying skin, the pectoralis major (sternal part) and pectoralis 
minor muscles, and deep fascia from tbe claviclo to opigaatrium, and 
from the mid-fine to the latissimus dorsi (the actual area of deep fascia 
to be excised varies somewhat with the site of the tumour, and includes 
all within a five-inch radius). In addition, the costo-coracoid membrane, 
axillary fat, glands and cellular tissue are removed. Some surgeons 
include the supra-clavicular glands, but thorough removal may prolong 
the operation unduly. Amputation of the breast is one of the verj’ few 
operations in which fat is welcome, as it leaves a wider margin of safety. 

The patient lies with the affected side near the edge of the table, 
and a small sand-hag is placed under the scapula. An assistant sits 
by the patient’s head, holding the arm in a position of right-angled 
abduction. 

The incision commences close to the insertion of the pectoralis 
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major muscle, crosses the base of the axilla and then turns upwards 
to meet the anterior border of the pectoralis major. On approaching 
the tumour it bifurcates and forms an ellipse in the centre of which 
the tumour is situated. The ellipse also includes the nipple and at 
least two inches of skin on either side of the tumour. From the lower 
end of this ellipse the incision is then carried downwards on to the 
epigastrium as far as necessary. Some surgeons prefer to encircle the 
breast with an incision, and then extend it upwards to the axilla and 
do^vnwa^ds to the epigastrium. 

The upper part of the incision is first made, and flaps are turned 
aside so as to expose the groove betw’cen the sternal and clavicular 
portions of the pectoralis major muscle. These two portions of muscle 
are separated and the sternal part is divided at its insertion into the 
outer Up of the bicipital groove. The pectoralis minor muscle is thus 
exposed and is severed close to the coracoid process. The second and 
third parts of the axillary artery arc now revealed, and the axilla is 
opened up. All fat, glands and cellular tissue arc removed from the 
posterior and inner axillary walls, special care being taken to preserve 
the long subscapular nerve, passing downwards on the subscapular 
muscle to the latissimus dorsi, and the nerve of Bell, which Ues on 
and supplies the serratus magnus muscle. Subscapular glands are 
frequently enlarged, and removal is facilitated if the subscapular 
vessels arc first ligatured. The axilla is protected by a warm sponge 
and the outer flap is now turned back, half the subcutaneous fat 
being dissected up ■with the skin for the purpose of nutrition, and the 
rest being left on the deep fascia so that portions of the deep fascia wdll 
not be inadvertently retained on the skin fiap. The intercosto-humeral 
nerve is necessarily divided as the skin flap is turned downwards, and 
a post-operative patch of anaesthesia usually results and persists for a 
fevr months. On arriving at the anterior border of the latissimus dorsi 
the incision is deepened to divide the deep fascia, which is dissected 
inw^ards with superficial fibres from the digitations of the serratus 
magnus and external oblique muscles. 

The exposed chest wall is protected with warm saline packs and 
the inner flap is now dissected through the mid-fatty plane at least 
as far inwards as the middle line, and upwards to the clavicle. The 
deep fascia is incised and dissected towards the breast, and the sternal 
and costal origins of the pectoralis major are divided as they become 
exposed. If the sternal part of the pectoralis muscle is turned dowm- 
wards as it is reflected from the ribs the perforating branches of the 
internal mammary artery can be secured before they are di-vdded; 
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otherwise they are liable to retract through the intercostal spaces, with 
risk of ha?inothorax, or injury to the pleura in efforts to arrest 
hieniorrhage. 

The clavicular portion of the pectoralis major muscle is retracted 
upwards over the clavicle. The costo-coracoid membrane is thus 
exposed and dissected from the underlying axillary vessels ; the thoracic 
nTi<; artery and vein and the anterior thoracic nerves are divided, hut 
the cephalic vein should be preserved if possible. This dissection ends 
at the junction of the first and second parts of the axillary artery, 
Le. where the operation originaDy commenced. 

All that now remains is to divide the origin of the pectoralis minor 
muscle from the third, fourth and fifth ribs, and, with a few touches of 
the knife, the breast and attached structures are removed (fig. 2040). 
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Complete lixmostasis is secured, a stab •wound for drainage is made 
through the posterior axillary fold, and the incision is closed, tension 
stitches being inserted if necessary. A voluminous dressing is fir m ly 
bandaged in position, and the patient propped up in bed with the 
afiected arm abducted on a pillow so that subsequent contraction of 
the scar will not limit abduction. The tube is removed in thirty*six 
hours, and early movements are encouraged. 


COMTUCATIONS 

Shock is surprisingly slight in proportion to the severity and extent 
of the operation. Nevertheless, hot packs or towels should be used 
freely in order to cover exposed areas, and bleeding points are secured 
without delay. 

Ijymphorrhcea. Occasionally, for no apparent reason, a consider- 
able amount of blood-stained lymph collects under the flaps, duo to 
division of lymphatics. The lymph tends to recur fox several days, 
and is evacuated by inserting sinus forceps through the drainage 
wound, or at some appropriate point along the suture line. Finn 
bandaging or strapping assists in approximating the flaps to the 
chest wall. 

Infection of flaps is liable to recur if flaps are tbin and under 
tension, especially if their vitality is lowered by lack of protection 
during the operation. If sloughing or retraction occurs, skin-grafting 
may be necessary. 

Limitation of movement is most commonly due to contraction of the 
scar, especially if the incision is made along the anterior axillary 
margin. To obviate excessive contraction of the scar the arm is kept 
abducted during healing of the w'ound, but the degree of abduction 
must not be sufficient to cause undue tension on the suture line. 
Gradually increasing efforts at abduction after the wound has healed 
are usually rewarded by adequate restoration of movement. 

Braimiy arm is either due to pressure of scar tissue on the axillary 
vein and lymphatics, or to carcinomatous infiltration of lymphatics 
and implication of the axillary vein by malignant deposits. 

Mechanical obstruction appears within a few weeks of convalescence, 
and the arm does not assume such a massive size as in malignant 
obstruction. Also the condition frequently improves, although some 
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degree oi sweliiug, especially after use, is liable to persist. Treatment 
consists in massage, elevation and support as by a crepe bandage. 
Sampson Handley’s operation of lympbangioplasty may be considered 
in persistent cases. It consists in the introduction of subcutaneous 
silk threads from the forearm and arm to the scapular region, so as to 
provide new chamiels for the return of lymph. A special probe and 
forceps ate necessarj’ and rigid asepsis is essential, otherwise the 
infection readily spreads along the threads. Elevation, of the arm, is 
advisable for some weeks after tbe operation. Pew surgeons find that 
the procedure gives permanent relief. 

Malignant obstruction may progress to such a degree that the arm 
is thicker than the patient’s thigh. It is steadily progressive and 
causes intense discomfort and no little pain. In most cases the 
presence of secondar}’ deposits elsewhere than in the axilla soon 
terminate the unfortunate patient’s misery. Should an exhaustive 
examination fail to reveal any other metastases, tjien Berger’s opera- 
tion (interscapulo-thoracic amputation) should be considered, pro\ided 
the general condition of the patient is 'adequate. If the nerves in the 
axilla are involved by growth, then the intense pain which results is an 
additional reason for this extensive operation. 


PnocNosis 

The prognosis in scirrhus carcinoma, as in carcinomata elsewhere, 
depends largely on the stage at which the patient presents herself for 
treatment. Hopelessly late cases are still all too common, and are 
occasionally the result of misguided advice to temporise on the part of 
the practitioner, wluch the patient is only too drilling to accept. More 
commonly the dread of being told that a lump is a cancer deters the 
patient from seeking advice ; so she hugs the secret to her breast and 
tries to forget her forebodings. 

Invasion of lymphatic glands is of grave moment, and the figures 
quoted by Halsted in 1911 still approximate to the truth. He stated 
that in the absence of invasion of the axillary glands the prospect of 
cure was two cases in tlvree, but that recurrence occurred in three cases 
out of four if glands were affected. This disparity does not depend 
upon actual invasion of the glands in the axilla, as these lend them- 
selves to removal, but axillary infection is an index to the extent of 
dissemination in other dire^ions, notably parasternal or supra- 
clavicular. 
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Another factor in prognosis is the age of the patient. A scirrhus 
carcinoma grows much more rapidly in a potentially active breast than 
it does after the menopause. Should pregnancy occur, then the 
resultant hyperccmia nourishes the carcinoma cells and the growth 
may become almost enccphaloid in nature. 

The site of the tumour influences the rate of dissemination in 
various directions. Thus a growth near the middle line is liable to give 
rise to early mediastinal deposits, and a carcinoma in the lower and 
inner quadrant is apt to spread to the liver and peritoneal cavity. 
Fixity to the chest wall occurs at an early date if the lower and outer 
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quadrant is affected, as in this situation the chest wall is not protected 
by the pectoralis major, and the breast lies directly upon the serratus 
magnus muscle. 

Recent investigation (6) of a series of cases from different sources 
indicates that the “ crude survival-rate five years after operation is 
about 36 per cent. Allowance must be made for deaths due to accident 
or intercurrent disease, and when this factor is taken into account 
the net survival-rate is approximately 40 per cent. 


BECUBBENCE (fig. 1047) 

Local. Recurrence in the neighbourhood of the scar is much legs? 
common at the present time than in former years, owing to a wuhr 



1990 


POST-GRADUATE SURGERY 

removal of skin and fascia. Prophylactic applications of X-rays or 
radium in Columbia paste also act as deterrents to local recurrence. 

Any nodule which appears can cither be excised locally or destroyed 
by means of radium. 

Parasiemal. The glands along the internal mammary artery are 
one of the commonest sites for recurrence. It is possible to expose and 
remove these glands by turning back, in each intercostal space, a flap 
consisting of the anterior intercostal membrane and the internal inter- 
costal muscle. However, most surgeons endeavour to destroy any 
secondary deposits on the parasternal glands by means of radium 
needles inserted beneath the intercostal muscles. 

The upper six spaces should so be treated. 

Supra-chvicular. The first indication of recurrence in the supra- 
clavicular region is the appearance of a firm gland at the lower and 
inner angle of the posterior triangle. Unless the gland or glands arc 
fixed, those in the posterior triangle and those on the carotid sheath 
shoiiid be completely excised, just as the glands in the anterior triangle 
are excised in cases of carcinoma of the tongne. Exposure is obtamed 
by two incisions, one along the posterior border of tbe stemo-mastoid 
muscle from the mastoid process to the clavicle, and a second one from 
the lower end of the first incision to the anterior border of the trapezius. 
The flap of skin and platysma is turned backwards, and the spinal 
accessory ner\*e is identified as it emerges from the posterior border 
of the stemo-mastoid at the junction of its upper third and lower two- 
thirds. The stemo-mastoid muscle b retracted inwards so as to 
expose the carotid sheath, which b divided with the omo-hyoid so as 
to expose the vesseb. The fascia b dissected outwards with the glands 
as far as the anterior border of the trapezius muscle, the branches from 
the third and fourth cervical nerves to the trapezius being spared if 
possible. Subsequent radio-therapy bv means of needles of a Columbia 
paste collar dbcourages subsequent recurrence. 

In the case of fixed supra-clavicolar glands radium needles or 
deep S-rays retard the progress of tbe disease. 

Mediastinal. Secondary deposits in the mediastinum either 
follow invasion of the parasternal glands or occur independently, 
especially if prophylactic radium has been inserted in the interct^tal 
spaces. Cough and breathlessness are early symptoms, and pleural 
effusion further hampers pulmonarj’ expansion. Clear or blood-stained 
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fluid may be aspirated, but any relief so gained is very temporary. 
An X-ray sometimes reveals mediastinal deposits before they are 
detectable clinically. Beep X-ray therapy occasionally results in some 
amelioration of symptoms. 

Bones. Secondary deposits in bones are more common than •svitb 
any other form of carcinoma. Excluding direct invasion of the ribs 
or sternum, the upper end of the humerus, the dorsal or lumbar 
vertebrcc and the neck of the femur are the commonest sites. 

The patient complains of local pain, which is ascribed to neuritis, 
rheumatism, or some similar cause. Long bones are liable to spon- 
taneous fracture, or in the case of the spine sudden collapse sometimes 
occurs and paraplegia usually results. An X-ray shows a typical 



1992 POST'GKADUATE SURGERY 

osteolytic deposit, the hone being destroyed -with little or no reaction 

fig. 1018). 

If fracture results, union will occur should the patient survive 
for a sufficient interval. Deep X-ray therapy sometimes results in 
complete reformation of the bone. 

Abdomen. As already stated, the liver or peritoneal cavity are 
especially liable to invasion if the primary tumour occurs in the lower 
and inner quadrant of the breast. As "with other forms of abdominal 
carcinoma, trans-coelomic implantation may result in large secondary 
ovarian tumouxs (Krukenberg’s tumour). 


Post-operative Investigation 

It is the duty of the surgeon periodically to examine all cases so 
that the patient may be reassured if all goes well, or in the event of 
recurrence to prescribe such treatment as is applicable. 

The following indicates a routine suitable for this periodic 
examination : 

History. This includes weight and questions regarding the 
general health, especially of any unexplainable cough. Also 
symptoms which, tho patient may ascribe to rheumatism, lumbago 
or sciatica, which might indicate a secondary deposit in the 
humerus, spine or femur. 

Examination, The operation field is examined for nodules. 
The asdllse, supra-clavicular glands and opposite breast are 
palpated. The hand and arm are examined for oedema. The 
chest is percussed and auscultated and the abdomen examined for 
evidence of enlarged liver or ascites. If considered necessary, a 
rectal or vaginal examination is made in order to detect pelvic or 
ovarian metastases. 

Radiograph. Indoubtfulcasesaradiographicexaminationisinade 
of the chest, or of any bones suspected of harbouring metastases. 

Atrophic scirrhus occurs in elderly females. It is extremely slow in 
growth, and many years may elapse before fungation occurs. The 
breast often becomes puckered, owing to extensive fibrosis. Unless 
the physical or mental condition of the patient is a contra-indication, 
treatment is conducted m for a scirrhus carcinoma. 
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Carcinojna of the male breast accounts for about 1 per cent of cases. 
As the tumour is not obscured by fat, early discovery and ^agnosis 
is the rule, but the prognosis appears to be less favourable than in cases 
occurring in females. 


IKNOCENT TUMOURS OF THE STROMA 
Hard fibro-adenomata are common tumours which probably arise 
between the ages of fifteen and twenty, but as they cause only 
t^i^^al symptoms, they may be discovered at a later period. The 
commonest type is the intra-canalicular, in which ingrowths of fibrous 
tissue protrude into a duct, the epithelium of which atrophies. Con- 
tinuous invasion of the duct gradually obliterates the epithelium- 
covered spaces, \mtil the tumour becomes practically a fibroma. 
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Tie less common type is the peri-canalicnlar, in vrhich fibrous tissue 
grows around the duct and acini without destroying the epithelium. 
The two types are only distinguisbahle on miscroscopic section. 

Clinically the tumour presents itself as a firm, painless swelling, 
characteristicallv freely movable in the breast substance (fig. 10-19). 
As the tumour enlarges it tends to become lobulated, and in long- 
standing cases chronic interstitial mastitis develops in the adjacent 
portion of the breast. Several hard fibro-adenomata may be present 
in the same breast, or the opposite side is sometimes similarly 
aSected. 

The tumour is liable to be mistaken for a cyst associated with 
chronic mastitis, but if the swelling can be steadied on a rib the 
elastic consistency of a cyst is usually demonstrable. In nearly all 
cases the freedom of mobilitv, smooth outline, and age incidence are 
sufficient to distinguish a fibro-adenoma from a carcinoma. 

Although hard fibro-adenomata are imlikely to undergo secondary 
changes, removal is indicated in order to relieve the patient of worry. 
Also, most patients develop neuralgia or pain at the menstrual periods 
when they are aware of a lump in the breast. 

Unless the tumour is situated in the upper and inner third of the 
breast, removal is best accomplished by Gaillard Thomas's incision 
(fig. 1030). This incision is made below and to the outer side between 
the breast and the chest wall, and is deepened so that the breast can be 
raised from the pectoralis major muscle. Xo large vessels enter the deep 
surface of the breast and the breast is easily separated and everted. 
The tumour b removed by an incision which radiates from the nipple, 
and thus avoids severing ducts. As a rule enucleation b readily 
accomplbhed, and the resulting cavity is obliterated by catgut sutures. 
A small drain b inserted and the skin united with silJororm-gut. The 
resultant scar b practicallv invisible. 

Soft fibro-adenomata are comparatively rare tumours. They occiir 
between the ages of thirty and forty-five and grow with comparative 
rapidity, ilicroscopitally a soft fibro-adenoma contains fusiform celb 
and little mature fibrous tissue. Small spaces corresponding to 
myromatous degeneration are commonly seen and these may eventu- 
ally umte to form a cystadenoma. As in the case of tumours largely 
composed of fibrous tissue in other situations, notably muscle sheaths 
and the gums (fibrous epulos), the margin between rapidly-growing 
fibroblasts and actual spindle-celled sarcoma b verv narrow, and b liable 
to be overstepped. 

ClimcaUy a soft fibro-adenoma grows with moderate rapidity and 
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may become as large as an orange in a few months. The swelling 
causes obvious fulness in the breast, but dilated veins are not con- 
spicuous. The tumour is soft in consistency, and in some places the 
surface can be distinctly palpated from the breast tissue. If ignored 
c}'Stic degeneration is liable to occur, in which case the tumour becomes 
massive (sero-cystic disease of Brodic, fig. 1015). Fungation through 
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the shin was occasionally seen in former days, and the condition was 
distinguished from a fungating carcinoma in that a probe could be 
inserted between the skin margin and the tumour. 

Nowadays the possibility of a patient harbouring a massive tumour 
until fungation occurs is very remote. 

Treatment consists in local excision of the fibro-adenoma in the 
early stages. "WTien the tumour has become so large as to overshadow 
the breast, then amputation is preferable. Should there be any doubt 
as to the innocency of the tumour a radical operation combined with 
removal of the axillary contents is essential. 
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Lipoma of tbe breast is an uncommon tumour, and its consistency 
resembles that of tbe breast. The patient first notices some fulness 
(fig. 1052), and rinless tbe edge of tbe lipoma can be felt tbe diagnosis 
is doubtful Tbe tumour can usually be removed through a sub- 
mammary incision. 

5IALIGNA^'T TUMOURS OF THE STROiLA 
Sarcoma of tbe breast is tmcommon, and accounts for less than 
I per cent of malignant tumours. Probably at least half tbe cases 



are due to secondary changes in a soft fibro-adenoma, and it is some- 
times difficult even for an expert microscopist to be dogmatic as to 
section is a rapidly-growing fibro-adenoma or a 
spmdle^elled sarcoma of low malignancy, 

Cbmcally, the history is sometimes suggestive in that tbe patient 
may noticed a swelling for months or years which has recently 
e aige rapi y. On inspection, a typical sarcoma forms a prominent 
swel^g over which dilated veins are obvious. Retraction of the 
mpple and puckering of the sldn are absent. Palpation suggests that 
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the breast is replaced by the tiwnour, which often exhibits areas of 
unequal consistency due to cystic degeneration or hsemorrhagic 
extravasation. Only in the late stages does the skin become adherent 
or fungation occur (fig. 1053). Involvement of the axillary glands 
is also a late manifestation. 

Treatment consists in radical amputation, including the axillary 
contents. Although undoubted cases of early sarcoma have enjoyed 
apparent cure by only local removal, the more extensive operation 
should be performed, and reinforced with subsequent deep X-ray 
therapy. 
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Section 1 

MEDICAL CONDITIONS 

by 

R. Sleigh Johnson 
CHAPTER I 

Post-Operative Chest Complications 

The introduction of asepsis into operative surgery provided a land- 
mark of safety without equal in widening its field of application, in that 
at a single step the factor of local septic infection was revolutionised 
and its incidence reduced to a minimum. It is comparatively more 
recently, however, that the problem of post-operative thoracic com- 
plications has been similarly attacked. Such progress as has been 
attained in this regard must be largely placed to the credit of modem 
refinements of ansesthesia, which have been steadily evolved fan fassu 
with the advance of surgical technique. 

WTiile by these means the incidence of chest complications has been 
progressively lowered, the liability to such sequelae still remains of 
sufficient frequency and importance to merit their separate considera- 
tion in a text-book of surgery. Great variation is, of course, found in the 
figures of various observers, but it is generally agreed that if a large 
series be taken the incidence of chest complications in one form or 
other after abdominal section is often as high as 10 per cent, while they 
are still the direct cause of fatality in about 0-5 per cent of ail operations 
and in over 1 per cent of laparotomies. A short review of the more 
important varieties is therefore given in the present section. More- 
over, the greater care now bestowed on pre- and post-operative treat- 
ment, together with a critical study of the possible causes of respiratory 
complications, has led not only to a reduction in their incidence but 
also to the evolution of suitable methods of combating them when they 
nevertheless arise. 

A simple classification of such complications may he made on an 
anatomical basis, but it must be remembered that many of them are 
but different stages of the same infective process and are, therefore, so 
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interrelated and combined as to render their consideration as strictly 
separate entities unfeasible. Many, moreover, have jetiological factors 
in common, and principles of prevention, therefore, apply equally and 
may to some extent be considered together. 


POST-OPERATI\*E CHEST CO^rPLICATIONS 

I. Acute traclieo-broncintis. 

(а) Catarrhal bronchitis of upper tubes. 

(б) Catarrhal bronchiolitis or capillary bronchitis. 

(c) Acute septic or suppurative bronchitis. 

II. Pulmonary coJlajise. 

{a) Partial basal collapse. 

(&) Massive lobar collapse. 

III. Pulmonary infarction or embolism. 

IV. Pneumonia. 

(а) True lobar pneumonia. 

(б) Secondary broncho-pneumonia. 

V. Pulmonary stippuralion. 

(а) Difiuse — acute septic pneumonitis. 

(б) Localised — pulmonary abscess. 

Yl. Gangrejie of lung. 

ATI. Pleurisy. 

(а) Fibrinous. 

(б) Empyema. 

ATII. Affections of the 7ned{astinum. 

IX. Late pulmonary effects. 

(а) Exacerbation of previous disease, e.g. pulmonar)’ tube^ 
cnlosis. 

(б) Pulmonary fibrosis and bronchiectasis. 

X. Post-operative cardio-cascular affections. 

(а) Effects of shock and vasomotor paresis. 

(б) Myocardial dilatation and failure. 
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Predisposing factors. At this stage, before attempting a detailed dis- 
cussion of eacli complication, it may be lielpful to review in a general way 
the mainfactorswhichareknov'ntopredisposctotheirseveral occurrence. 

Regarded first from the standpoint of the patient, age is of signifi- 
cance. As ^^'ith pulmonary afTections in general, so wtli post-operative 
sequela3 the extremes of life are most disposed to suffer, infancy and 
especially old age showing a relatively hea^'er incidence. The presence 
of previous knovTi chest disease, whether cardiac or respirator}*, or of 
intemperate habits, is similarly a predisposing factor, and partly for 
these reasons the male sex is the more commonly affected, the incidence 
of chest complications being approximately twice as frequent as 
in women. Obesity in either sex and at any age likewise definitely 
predisposes to thoracic events. 

A further factor intimately affecting the likelihood and the type 
of respiratory complication is the nature of the operation performed. 
Thus, abdominal operations are greatly more prone to be followed by 
chest trouble than are operations on the extremities, as in orthopgedic 
work. King (1) in a statistical review finds that such complications 
occur more than twelve times as frequently after laparotomy as after 
operations in the non-abdominal group. The zone of the abdomen 
opened is of equal significance, for basal collapse and broncho-pneu- 
monia are most often seen after interference high up in the neigh- 
bourhood of the diaphragm, operative procedures on the stomach, 
duodenum and gall-bladder being especially concerned. Section of the 
lower abdomen, as forappendicectomyor operation on the bowel, carries 
considerably less thoracic risk. Pelvic operations, especially those of 
a gynecological nature, show no undue tendency to subsequent lung 
involvement proper, but are specially liable to be followed by pulmon- 
ary embolism. Hot only the site, but also the duration of the opera- 
tion and the amount of handling of viscera or pulling of tissues involved 
are similarly of the greatest significance. Chest complications are, 
for example, considerably higher in most hands after such a major 
resection as gastrectomy than after simple gastric or duodenal suture. 
A long and difficult gall-bladder removal is another frequent example. 
Sepsis, i.e. peritonitis calling for insertion of a drainage-tube, also 
greatly increases the incidence. Operations on the upper air-passages 
form a group of their own in their especial liability to downward spread 
of infection. The choice and mode of administration of anesthesia, 
considered in detail later, constitute an outstanding aspect of the 
problem, whilst general considerations of pre- and post-operative care 
are of scarcely less importance. 
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interrelated and combined as to render their consideration as strictly 
separate entities imfeasible. Many, moreover, have (etiological factors 
in common, and principles of prevention, therefore, apply equally and 
may to some extent be considered together. 


FOST-OPERATI\*E CHEST COMPLICATIONS 

I. Acute iracheo-bronckitis. 

(o) Catarrhal bronchitis of upper tubes. 

(6) Catarrhal bronchiolitis or capillary bronchitis. 

(c) Acute septic or suppurative bronchitis. 

II. Pulmonary collapse. 

(а) Partial basal collapse. 

(б) jMasaive lobar collapse. 

m. Pttlmonary infarction or embolism. 

IV. Pneumonia. 

(а) True lobar pneumonia. 

(б) Secondary broncho-pncumonia. 

V. Pulmonary suppuration. 

(а) Diffuse — acute septic pneumonitis. 

(б) Localised — pulmonary abscess. 

Yl. Gangrene of lung. 

^TI. Pleurisy. 

{a} Eibrinoos, 

(6) Empyema. 

Ain. Affections of the mediastinum. 

IX. Late pulmonary fffects. 

(а) Exacerbation of previous disease, e.g. pulmonary tuber* 
culosis. 

(б) Polmonaxy fibrosis and bronchiectasis. 

X. Post-operative cardio-vascular affections. 

(а) Effects of shock and vasomotor paresis. 

(б) Myocardial dilatation and failure. 
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Predisposing factors. Afc tliis stage, before attempting a detailed dis- 
cussion of eacli complication , it may be helpful to review in a general way 
the main factors wliichare known to predisposetotheirseveral occurrence. 

Regarded first from the standpoint of the patient, age is of signifi- 
cance. As with pulmonary affections in general, so wth post-operative 
sequel® the extremes of life are most disposed to suffer, infancy and 
especially old age showng a relatively heavier incidence. The presence 
of previous known chest disease, whether cardiac or respirator}', or of 
intemperate habits, is similarly a predisposing factor, and partly for 
these reasons the male sex is the more commonly affected, the incidence 
of chest complications being approximately twice as frequent as 
in women. Obesity in cither sex and at any age likewise definitely 
predisposes to thoracic events. 

A further factor intimately affecting the likelihood and the type 
of respiratory complication is the nature of the operation performed. 
Thus, abdominal operations are greatly more prone to be followed by 
chest trouble than are operations on the extremities, as in orthopedic 
work. King (I) in a statistical review finds that such complications 
occur more than twelve times as frequently after laparotomy as after 
operations in the non-abdominal group. The zone of the abdomen 
opened is of equal significance, for basal collapse and broncho-pneu- 
monia are most often seen after interference high up in the neigh- 
bourhood of the diaphragm, operative procedures on the stomach, 
duodenum and gall-bladder being especially concerned. Section of the 
lower abdomen, as for appendicectomy or operation on the bowel, carries 
considerably less thoracic risk. Pelvic operations, especially those of 
a gynecological nature, show no undue tendency to subsequent lung 
involvement proper, but are specially liable to be followed by pulmon- 
ary embolism. Not only the site, but also the duration of the opera- 
tion and the amount of handling of viscera or pulling of tissues involved 
are similarly of the greatest significance. Chest complications are, 
for example, considerably higher in most hands after such a major 
resection as gastrectomy than after simple gastric or duodenal suture. 
A long and difficult gall-bladder removal is another frequent example. 
Sepsis, i.e. peritonitis calling for insertion of a drainage-tube, also 
greatly increases the incidence. Operations on the upper air-passages 
form a group of their own in their especial liability to downward spread 
of infection. The choice and mode of administration of ansesthesia, 
considered in detail later, constitute an outstanding aspect of the 
problem, whilst general considerations of pre- and post-operative care 
are of scarcely less importance. 
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I. ACUTE TRACHEO-BRONCHinS 
(a) Catarrhal bronchitis of the larger tubes 

Predisposing factors. Factors leading to the intercurrence of bron- 
chitis include any undue chilling of the patient, whether in the theatre 
itself or in transit to the ward, the presence at the time of operation of 
a cold, sore throat, or bronchial catarrh, and the liberal use of ether 
anfesthesia, especially in excessive concentration. 

Acute bronchitis, usually associated with tracheitis, becomes 
apparent as a rule within 48 hours of operation, and is shown by 
malaise, slight fever and general discomfort and by paroxysmal cough, 
at first dry and irritating and accompanied by soreness or pain in the 
region of the larynx and beneath the sternum. Some degree of dyspnoea 
may also be present. If the infection is confined to the larger tubes, 
rhonchi and sibili are heard over the upper part of the chest, but the 
percussion note and breath sounds are unaltered and the colour is good. 
"With involvement of the larynx there is hoarseness or aphonia. Later, 
the cough loosens, with the production of frothy mucoid or muco- 
purulent sputum. With treatment, the fever and signs should subside 
within a week or so. The volume of sputum and the degree of its 
purulent element vary according to the intensity of the infection and 
the extent of its downward spread. 

Treatment of Bronchitis. The treatment of acute catarrhal bronchitis 
without pulmonary involvement is in the main ^mptomatic. The early 
irritating cough is eased by a warm though well-ventilatedroom between 
60° and 63° F., in which if breathing is tight the air may be kept 
moistened by a steam-kettle, with the addition of creosote or tr. 
benzoini co. 1 dr, to 1 pt. It is especially important to maintain the 
room temperature at night. Warmth to the chest by antiphlogistine or 
a light poultice or gamgee jacket is comforting, with gentle inunction 
of a counter-irritant such as lin. camph. or iodex and methyl salicylate. 
Hot bland drinks are helpful, together with opening of the bowels if 
the surgical condition will allow. During the early stage the tight 
cough will he eased by a sedative diaphoretic mixture given 4- or 6- 
hourly, containing, for example, vin. ipecac, and tr. camph. co, 
aa 10 minims , pot. citratis 20 grs. and liq. ammon. acet. 2 dr. with aq. 

camph. to 1 oz. The time-honoured Gee’slinctus,comprisingequal parts 

of tr. camph. co., oxymel of sqiulls and syrup of tola, 1 dr. &-houily, is 
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also valuable. Mild hypnotics, avoiding morphia, may be needed to 
promote sleep. Later, expectoration may be helped by a stimulating 
mixture containing, say, aminon. carb. 5 grs., pot. iodidi 3 grs., 
syr. sciilfD 15 minims and inf. senagse to 1 oz. G-hourly. Simple alkalis 
such as sod. bicarb. 15 grs., Avith sod. chloride 5 grs., given with hot 
water, also greatly aid in loosening secretion and promoting its 
expulsion. Care must be taken to encourage deep breathing and to 
avoid any constriction of the chest, while any attempt to hurry 
convalescence unduly should be avoided. 


(b) Catarrhal bronchitis of the smaller tubes or capillary bronchitis 

The distinction between a capillary bronchitis or bronchiolitis and 
a broncho-pneumonia is one merely of degree and often impossible to 
make on clinical grounds with any exactitude. Following on a severe 
catarrhal bronchitis of the upper chest, within a few hours or days the 
degree of illness becomes more marked, fever is generally though not 
invariably higher, the colour alters, breathing becomes rapid and shallow, 
and over the lower lobes on both sides there appear copious fine and 
medium rales obscuring the breath sounds. The right side of the 
heart may be embarrassed. Sputum becomes muco-purulent, frothy, 
and copious, provided that the strength of the patient remains adequate 
to expel it. The smaller the size of the affected bronchi the more 
intimate does the admixture with air become. Treatment of this 
condition is considered xinder that of broncho-pneumonia with which 
it merges. 

(c) Acute septic or suppurative bronchitis 

Acute suppurative bronchitis after operation is much less common 
than catarrhal bronchitis and is usually secondary to the inhalation 
of infective secretions from the throat or of liquid ether. Its onset is 
more rapid, usually Avithin 12 to 24 hours of operation, and the illness 
is correspondingly more severe and prolonged. An intense diffuse 
inflammatory process is set up in the larger and medium-sized bronchi, 
which is very prone to extend rapidly to the smaller air-passages and 
alveoli, producing patchy areas of collapse and broncho-pneumonic 
consolidation. Shivering and high fever develop with cyanosis and 
dyspnoea, while the breath sounds are weak, with diffuse bubbling 
rales over the chest, though the percussion note remains unimpaired. 
At first scanty and tenacious, the sputum rapidly becomes abundant 
or even profuse, up to a pint or more in the 24 hours, of thin 
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consistency and intensely pimilent in nature, wth perhaps streaks of 
bright blood. A foetid odour may be pre.«ent. The prognosis is serious 
and a fatal bronchopneumonia may ensue. 

Treatment of Acute Suppuratitx Bronchitis . Treatment of acute 
suppurative bronchitis after operation imder general ancestbesia is 
again, in the main, symptomatic and stimulant, i.e. to support the 
heart muscle, to aid removal of secretions, and to combat the severity 
of the infection. Abundant fluUls should be given by mouth. Brandy, 
atropine and strychnine are valuable with other cardiac stimulants 
such as camphor if needed. Inhalation of oxygen sometimes lessens 
the cyanosis but is disappointing because of the intense generalised 
bronchial engorgement. Inhalations and the glaring of alkaline expec- 
torants should also be tried- Much benefit has recently been obtained 
by repeated bronchoscopic aspiration where the sputum is profuse and 
highly purulent, and where the direct irritant action of inhaled material 
has been a factor, such as the accidental entrance of liquid ether or 
chloTofonn. Lavage of the bronchi should not be used because of the 
general nature and extent of the infection and the danger of spread 
thereby to yet further areas of the lungs. If a bronchoscope is not 
available, much may be done to diminish the risk of the patient's being 
suffocated by his own secretions, by the simple expedient of passing 
an endotracheal catheter and aspirating the porulent sputum with 
an electric suction pomp. In extreme cases a small cannxila may be 
inserted directly into the trachea, through which a rubber catheter is 
passed and continuous suction appbed. Thus sputum may be got rid 
of. which the patient is unable to expel through his own efforts owing 
to general prostration and complete loss of ciliary action by acute 
inflammatory changes in the mucosa. 


n. POST-OPERATRX PCI.SION*.\RY COLLAPSE 

Formerly every type of post-operative pulmonarv complication was 
included under the single term of “ ether pneumonia without dis- 
crimination or proper concept of its nature and mode of production. 
It is not sufficiently realised how commonlv phvsical signs, if searched 
for, are to be found at the lung bases after operations upon the upper 
abdomen, even in the absence of any respiratory svmptoms. In the 
great majority of cases they indicate not pneumonic consolidation, 
but a partial collapse of one orbothlungbases, resulting chiefly although 
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not solely from a temporary inhibition of diaphragmatic movement, 
and consequent absorption of air from the subjacent alveoli. A number 
of other factors may combine to assist this deflation of the lung, as ^viU 
be enumerated later. Most patients, for example, after cholecystec- 
tomy will be found to show for the first few days after operation a little 
impairment of percussion note, weakening of breath sounds and 
inspirator^" rales low down over the right base, even in the absence of 
any chest discomfort. Such signs are not without other evidence to 
be interpreted as pneumonic. The part played by the diaphragm in 
their causation ^^^ll shortly he discussed at greater length — in the 
present instance they merely signify that the muscle-fibres of the 
diaphragm are reflexly on guard over an area of surgical trauma, just 
as is the upper rectus of the abdominal wall. In the latter muscle the 
tautness can be directly felt — in the former the protective spasm is 
hidden and revealed only by the physical signs it produces in the 
lung. 

In this regard, although not strictly the subject of discussion, it 
is worthy of note in differential diagnosis of surgical conditions before 
operation that signs at the lung base of the same order are commonly 
to be found at an early stage of any acute inflammatory process in the 
upper abdomen, especially if associated with spreatog peritonitis. 
Impaired movement of the abdominal wall is accompanied by impaired 
action and limited excursion of the diaphragm, and a partial collapse of 
the lung base. Inflammation low down in the abdomen or in the pelvis 
does not give rise to such physical signs, which therefore assume 
a diagnostic significance. Differentiation from a primary thoracic 
fesiou does not usuaWy anse in tie absence of direct respiratory- 
symptoms. 

The degree of collapse of the lung after operation may, however, be 
of any grade, varying with the general strength of the patient and 
particularly with the degree of local trauma inflicted on the neighbour- 
hood of the diaphragm. In the mildest cases, with but a slight failure 
of expansion of both bases, symptoms may be few or pass unobserved. 
When more inarked, symptoms of a mechanical respiratory embarrass- 
ment develop, with dyspnoea and cyanosis of corresponding grade, 
and a moist but unproductive cough. The onset is usually gradual 
over a matter of hours. When established, expansile movement of the 
chest is found to be reduced with diminished vocal vibrations, impair- 
ment of percussion note or actual dullness, and weakened breath 
sounds and voice conduction, becoming bronchial in character if 
absorption of air from the area of lung is complete. Coarse crepitations 
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are heard on inspiration. "Where the signs are markedly unilateral, one 
base only being involved, displacement of the heart can be made out 
towards the side afiected. The temperature may be normal, but a low- 
grade fever is prone to develop from infection of retained secretions, 
and in severe cases without adequate treatment the condition may 
gradually pass into a true secondary or consecutive pneumonia. 

In other instances a more abrupt and striking clinical syndrome 
is met, now recognised as being due to an extensive collapse or acquired 
atelectasis of a whole lower lobe or even of the entire lung — the so-called 
massive, “ active," or hbar collapse. Not until recent years was this 
condition (hstinguished from a true lobar pneumonia, which as a post- 
operative sequel is rare. The same occurrence is met vith after 
penetrating or even non-penetrating wounds of the chest, and in 
diphtheritic paralysis of the diaphragm. 

Symptoms usually appear wthin two to three days of operation. 
An abrupt rise of temperature occurs, often up to 102“!'. or more, 
with marked general illness, anxiety, and prostration, pain in the lower 
part of the chest or the abdomen, increasing dyspnoea and huskiness, 
and possibly cardiac embarrassment. There is a frequent distressing 
cough, with the difficult production of thick, viscid mucoid sputum. 
Examination of the chest soon shows a gross deficiency or absence of 
air-entry over the affected lobe, more usually the right, following 
absorption of its contained air, with upward displacement of the 
diaphragm and shifting of the heart and mediastinum towards the 
afiected side. Failure to notice the latter essential point will lead to 
error in diagnosis from pneumonia. If the left side is involved, the 
heart is not only displaced to that side but is also rotated upwards. 
Over the collapsed lobe there is contraction of the chest with approxi- 
mation of the ribs and inhibition of thoracic movement, as there is of 
abdominal breathing on that side. Vocal fremitus is usually diminished 
or absent, and there is dullness to percussion. The physical signs on 
auscultation vary in different instances and with the stage of develop- 
ment. The collapsed area is at first silent, sometimes remaining so, 
mth a virtual suppression of breath sounds and voice conduction. 
Later, there frequently appears well-marked bronchial or tubular 
breathing, with bronchophony and pectoriloquy. Added sounds are 
usually absent or consist of a few fine crepitations or bronchitic signs 
only. At this stage vocal fremitus is increased. Over the opposite 
lung respiratory efforts are exaggerated, with signs of compensatory 
emphysema. A raising of the liver dullness may sometimes be dis- 
tinguished. Though the complete clinical picture commonly develops 



THORAX 


2009 


in this way in the progress of a few hours, its onset is not necessarily 
so acute but may sometimes date insidiously from the time of operation. 

The chief difficulty in diagnosis is from a lobar pneumonia, in which 
displacement of the heart does not occur. The appearance of the 
sputum in pulmonary collapse is a further guide, being mucoid and never 
rusty or blood-stained. Respiration, moreover, although rapid and 
shallow, is not grunting in type, and the mind is usually clear. Labial 
herpes does not develop. There is not the flushed, hot dry shin of a 
pneumonia patient, but rather a pallid lividity wth sweating. An 
infarct of the lung may cause confusion, but is again accompanied by 
haemoptysis and seldom gives rise to such gross signs or extreme degree 
of illness. In pleural effusion or pneumothorax cardiac displacement 
is, of course, away from, and not towards, the affected side. 

The condition of the patient seldom allows of X-ray examination, 
but where screening has been carried out the cupola of the diaphragm 
on the affected side has sho\vn immobility or restricted excursion, wth 
short jerky movements suggesting a tonic contraction and a vertical 
displacement of its level half-way up the thorax or beyond, and a 
corresponding shifting of the mediastinum. A skiagram if it can he 
taken shows a dense, homogeneous triangular shadow of the airless 
lower lobe "with apex at the hilum, and merging with that of the heart, 
the opacity being more uniform and usually less dense than that cast 
by a pneumonic lung. A pendulum-like swing of the mediastinum 
occurs with breathing. 

Symptoms of massive collapse persist usually for about three days 
after their development, when in the majority of cases there is a rapid 
improvement with sahsidence to norma}. The pain iessens, breathing 
becomes easier and the temperature falls ; cough and sputum usually 
persist for a few days. Occasionally resolution may he as sudden as was 
the onset, emphasising the essentially mechanical rather than inflam- 
matory factor in its production. The physical signs in the lung rapidly 
return to normal as re-inflation occurs. 

In other cases stagnation of mucus in the bronchi of the collapsed 
lobe is accompanied by septic infection of the mucosa, spreading into 
the adjacent lung tissue as a diffuse pneumonitis. Illness becomes of 
increasing gravity, the sputum is now abundant and purulent and the 
condition passes into a typical broncho-pneumonia, which if unrelieved 
by drainage may prove fatal. Death from an uncomplicated massive 
collapse is rare. The majority resolve completely, hut if damage is 
severe and pneumonia supervenes recov&cy is slow and some degree 
of fibrosis and bronchiectasis may remain. 

VOL. II, — E • 
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The ^ihdloQij of the condition is best appreciated by a study of its 
ffitiology. There is, however, no general agreement as to its mode of 
production, the merits chiefly of bronchial obstruction and dpfunction 
of the diaphragm as responsible factors being variously emphasised. 
The truth lies in a combination of several predisposing and causative 
factors acting in conjunction. Inadequate respiratory movement from 
local trauma to the upper abdomen is undoubtedly the most frequent 
and important cause. Reflex inhibition of the diaphragm with tonic 
spasm, or in the most severe cases paralysis, of its muscularinterceptions, 
and rigidity and immobility of the abdominal wall from pain, combine 
to permit a deflation of the underlying lower lobe. AVith the exhaustion 
after operation breathing is reduced to a minimum. AVith failure of 
inspiratory expansion and of interchange of alveolar air, that already 
present in the alveoli is absorbed by the circulating blood, and the 
immobile lobe undergoes collapse into a sbrunlcen, solid and airless 
structure. From a post-mortem study of the uncommon cases where 
death has occurred at a stage of massive collapse without passage into 
a broncho-paeumonia, Band and Stinson Hall (2) have described the 
appearance of the lung as being heavy and darkly congested, shrunken 
to somewhat less than normal size, and non-crepitant. MicTO$ccjncQlly, 
the alveoli are collapsed and the vessels congested, with extravasation 
of many red blood cells both in the alveoli and in the stroma, as a 
ph^ical reaction to the absorption of air and subsequent diminution 
of intra-alveolar pressure. Sir Charlton Briscoe (3) lays special emphasis 
in. aetiology on spasm of the crural portion of the diaphragm. Occa- 
sionally an ill-chosen spinal ansestbetic may act similarly by producing 
paralysis of the lower intercostal muscles, just as lesions of the spinal 
cord are frequently accompanied by passive congestion and pneumonia. 
Reflex disturbance of the vagus and sympathetic branches to the long 
has been put forward as a contributory cause. From the abdominal 
aspect, a normal expansion of the lung bases after operation is impeded 
by flatulent distension of the stomacb and intestines from faulty pre- 
paration orafter-treatment. On theothcrhandjWeakeningof the patient 
from excessive starving or puling prior to operation will also contribute 
to poor general resistance, shallow breathi^ and pulmonary collapse. 
Prolonged deep anasthesia with slow recovery will act in the same way. 
A faulty posture while on the operating table, especially if prolonged, 
and any unconscious leaning on the patient’s cbest or abdomen are 
further factors. In the mere opening of the peritoneum the normal 
slightly negative pressure of the abdomen is lost. It has been shown 
by Churchill and McNeil (4) that the vital capacity of the chest may 
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on the day after a laparotomy be reduced thereby to less than half its 
former figure. 

The effects of any factors acting externally from the parietal aspect 
are accentuated by causes primarily operative within the lung structure. 
Thus, in the production of collapse inadequate respiratory movement is 
reinforced by any degree of bronchial obstruction that may he present. 
Absorption of air from the imprisoned alveoli will occur ^^’ith corres- 
pondingly greater facility and speed. Increase of bronchial secretion, 
swelling from congestion and oedema of the lining epithelium, and spasm 
from irritation of the muscular coats of the bronchioles may all be 
concerned. If from the nature and depth of aneesthesia these are exces- 
siv'e, stagnation and complete blockage occur, aided by further diffi- 
culty in removal of the ohstniction through a weakening or loss of the 
cough reflex and depressed ciliary action. 

Two further factors tend to accentuate these possibilities and 
increase the likelihood of occurrence and severity of massive collapse. 
Any respiratory tract infection prior to operation increases the produc- 
tion of mucus after anajsthesia, while aspiration into a bronchus from 
the mouth, at the time of operation, of infective mucus, pus or blood 
may provide the initial nidus for obstruction. In these circumstances 
progress into actual suppuration is not infrequent. 

Bronchoscopy in these cases has shown the main bronchus or 
bronchi of the afieoted lobe to be blocked by a tough plug of inspissated 
mucus and fibrin, the removal of which, although it is not necessarily 
the primary cause of the obstruction, promotes a return to normal 
expansion. It is not likely that a mucous plug is the sole cause of a 
lobar collapse, or that it has a balJ-valve action. Its fornostion and 
inspissation is always a slow process, whereas frequently the symptoms 
of collapse are characterised by an onset in dramatic fashion. 

The course of a case of pulmonary collapse, whether of partial or 
massive type, depends very largely on the nature and degree of bacterial 
growth in the aSected bronchioles. If they contain only saprophytic 
mouth organisms of feeble or no virulence, changes in the lung do not 
supervene, pyrexia is slight, and, other things being equal, the mucus is 
usually coughed up after a few days, with speedy improvement. If, 
on the other hand, more highly pathogenic organisms remain sealed 
up in the air-passages without exit, they grow under ideal conditions, 
pus is poured out and pneumonia, abscess, or overlying pleurisy 
may develop, mth prolonged severe illness, and possible permanent 
damage. In the majority of uncomplicated cases the prognosis is 
good. 
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Treatment of Puhnonary Collapse. Considerations of treatment will, 
in principle, follow naturally from a study of the causes already enum- 
erated. Preventive measures, which are of even greater importance, 
udll be discussed fully in considering at a later stage the means of 
avoidance of post-operative chest complications as a whole. To 
summarise, apart from pre-operative care the essence of prevention of 
collapse consists in the maintenance and assistance at each stage of a 
full respiratory excursion. 

Minor degrees of collapse are extremely common and, their symp- 
toms being slight, are masked by the primary abdominal condition. 
Consequently, no detailed examination of the chest being made, the 
condition unless searched for is overlooked, the patient recovering 
without any special treatment. 

RTien the clinical syndrome of pulmonary collapse is established 
and recognised, the therapeutic measure of the greatest importance is 
the promotion of the fullest possible ventilation of the lower lobes by 
artificially increasing the depth of breathing. The greatest advance 
in this regard has been the recognition of the value of carbon dioxide 
inhalation. Prophylaxis should, of course, start right from the time of 
operation, but whore this has not been done and severe symptoms have 
already supervened the patient should be made to inhale a carbon 
dioxide mixture for periods of five to ten minutes at a time, at intervals 
of an hour or less according to his condition and tolerance. The 
optimum strength of the mixture and the length of inhalation Avill vary 
vsdth the individual needs of each patient, the object being to produce 
and maintain the maximum degree of respiratory ventilation. Oxygen 
with COj in from 5 to 10 per cent proportion may be inhaled from a bag 
and mouthpiece, or by using a Boyle’s ancesthetio apparatus if available, 
in which instance the admimstration may be made continuous and the 
percentage of CO* varied with the immediate need. Haldane’s appar- 
atus is also convenient, giving the desired percentage mixture of CO* 
and air. Some employ as a routine a strength of 30 per cent CO*. 

If the need is urgent and respiratory embarrassment is marked, 
pure carbon dioxide gas may be inhaled from a cylinder connected 
to a large glass funnel held two or three inches from the face. Breathing 
becomes deep within a few seconds and the administration can be 
kept up without discomfort or harmful effect for five minutes or longer. 
Relief is usually rapid, and as the condition improves and the lung 
re-expands the frequency may be reduced, i.e. to applications at 4- or 6- 
hourly intervals. With the greater depth of breathing the cough loses 
its constant fruitless nature and with the brining up of sputum is 
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abated and so allow's of refreshing sleep. Recovery is usually complete 
in early cases within 48 hours. Contrary to wliat might be thought, in 
this artificial hyperventilation with CO* the breathing is not painful 
compared witli tlie distress endured in taking voluntary deep breaths 
after operation. 

Apart from CO* administration general stimulants may be helpful. 
Their use, however, is now subsidiary to CO* and dates from the time 
wlien they were the sole means of treatment available. Coramine 
is given intravenously especially where, ^vith undue depth of anaesthesia, 
suppression of the cough reflex has taken place, as after some avertin 
cases. Adrenalin, 5 minims of the 1 in 1000 solution hypodermically, 
diminislies any associated bronchial spasm and is said also to lessen 
spasm of the diaphragm. Pitnitrin I cc. has been given with a similar 
purpose. Atropine sulphate, xic gr. subcutaneously, stimulates the 
respiratory centre and diminislies secretion of mucus. Stimulating 
expectorants such as ammonium carbonate, potassium iodide, stram- 
onium and alkalis thin out the bronchial secretion and aid its removal 
when expansion is restored. Strychnine and digitalin given hypoder- 
mically may also be of value, while moist inhalations may be given, 
together uith a light poultice or blister to the affected side to relieve 
pain and to provide counter-irritation to the phrenic nerve. Such 
general measures are especially helpful where infection has supervened, 
the sputum has become purulent and development of a broncho- 
pneumonia is feared. 

When in spite of these medical measures no relief is afforded within 
12 to 24 hours and the condition is severe enough to justify the pro- 
cedure, a bronchoscope may be passed under local anesthesia and direct 
aspiration of inspissated mucus employed, frequently with good or 
even dramatic results. Search is made for any redness and swelling 
of a lower lobe branch, perhaps with complete occlusion. Because of 
the bronchial obstruction, little or no pus may be seen. A fine flexible- 
ended suction tube is passed down the suspected bronchus and if 
successful udll release pent-up purulent secretion either at once or 
after aspiration. Much purulent sputum is brought up and rapid im- 
provement occurs even after a single bronchoscopic treatment (Negus 
[5]). By some exponents such a measure is advocated as soon as the 
diagnosis is made, but obviously the simpler treatment should first be 
givenan adequate trial. Bronchoscopicaspirationis applicableespecially 
where collapse of tbe whole lung has occurred and efforts to dislodge the 
viscid sputum arecompletelyineffective, as also in those cases of collapse 
slowin clearing up, where the developmentof bronchiectasis is suspected. 
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ra. PULMONARY INFARCTION AND EMBOLISM 

The lung belongs to the group of organs whose blood supply is 
by end-arteries with but scanty collateral channels. Obstruction, 
therefore, of a branch of the pulmonary artery leads always to hsemo- 
rrhage into the alveoli and surrounding interstitial tissue of the zone 
supplied, producing an infarct, usually wedge-shaped and situated at 
the periphery of the lung. 

Infarction may result from the local thrombosis of such a vessel. 
In post-operative cases it occurs far more frequently from the lodgement 
in its lumen of a detached portion of blood clot or other tissue carried 
by the venous circulation from a distant area of the body. In the 
strict sense all such events are embolic, whatever be the size of the 
liberated clot ; if this be but small, the effects are in the main local in 
the lung ; if large, there results an immediate circulatory catastrophe 
with perhaps total arrest of the blood-flow and death, through a sudden 
blockage of the pulmonary artery itself or one of its main divisions. 
Although the distinction is thus one only of degree, by some the term 
“ pulmonary embolism ” is reserved for this latter fulminating group, 
while the effect of a smaller embolus is designated “ infarction.” 

Not always does tbe embolus consist of blood clot, although this is 
the only common variety. Occasionally fat globules or bubbles of air 
are liberated at operation into the blood stream, with resulting special 
symptoms which are described later. 

As with those pulmonary complications already described, in the 
large majority of cases pulmonary infarction or embolism follows either 
an abdominal, or even more often, a pel\ic operation. Operations on 
the uterus or rectum seem especially predisposed. Tbe patient is 
usually an adult over 30 years of age. The complication is by no means 
confined to cases where sepsis is present, but is nevertheless commoner 
where there is cellulitis or peritonitis and drainage has been needed. 
A further factor is the presence of a mild degree of septic infection in 
teeth, gums, tonsils, or other distant focus, tending to increase the 
chances of tbrombophlehitis. There is usually a mild degree of fever 
after the operation preceding the occurrence of the embolism. 

The common source of embolism is from a thrombus in the veins of 
the lower limb, especially in the left iliac or femoral vein, where outward 
evidence may be found. Small emboli may originate in a peripheral 
leg vein of lesser size or in a thrombosed vein in the mesentery or abdom- 
inal wall. In addition to the factor of mild sepsis, causing damage to 
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the endothelium, thrombosis in these vessels is rendered more likely 
by a general slowing of the venous blood-flow. Normally the propul- 
sion effect of voluntary muscular contraction and the suction effect 
of the negative intra-thoracic pressure during inspiration combine to 
maintain a steady return of venous blood to the heart. The enforced 
immobility after operation, together with inhibition of abdominal 
breathing lead to a sluggishness of the venous circulation in the limbs, 
which in the obese is increased by the direct weight of a sagging pendul- 
ous abdomen on the upper thighs, while the effect of operative injury 
to the tissues is to liberate into the blood stream the thrombus- 
producing factor or tlirombokinase. A dehydration of the body and 
reduction of blood volume by purging before operation will act in a 
similar way. Less commonly a thrombus may become detached from 
the right side of the heart when dilatation or mitral disease is present, 
and lead to a pulmonary infarct. 

A stnall infarct is characterised clinically by the abrupt onset of 
sharp stabbing pain in the chest over the site of the lesion, wth 
dyspncBa and distress of proportionate degree. There is some cough 
and cyanosis, followed within a few minutes or hours by the bringing 
up of blood, either as a frank haemoptysis or as deeply blood-stained 
crimson mucus which persists for some days and slowly clears up. 
Pulse and respiration ate quickened, and on examination of the cheat 
confirmatory signs may be found in an area of impaired resonance 
and weak or bronchial breath sounds. In some cases pleural friction 
is heard over the infarcted area. Suppuration is rare owing to the 
low grade of infectivity of the embolus. 

With a larger infarction severe shock is present, ^yith orthopnosa, 
laboured breathing, sweating and lividity. AVhen a large embolus 
obstructs a main pulmonary artery, there is a sudden intense anxiety 
and distress, gasping for breath, severe cutting pain in the chest, 
a dusky pallor with distended veins in the neck and feeble flickering 
pulse. There may be at the onset an urgent call to stool. Rapid loss 
of consciousness and death may ensue within a few minutes or even 
seconds. About half such severe attacks prove fatal. At post-mortem 
a large clot, usually from an iliac vein, is found lodged across the bifurca- 
tion of the pulmonary artery. 

A major embolism of the pulmonary artery is, therefore, of all 
post-operative chest complications the most to be dreaded. It 
may come completely unheralded to a case otherwise progressing 
uneventfully. The incidence in major operations of all classes is in 
the region of 0*1 per cent, while the interval after operation 
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m. PUL5IONARY HfPARCTIOK AND EJfBOLISM 


The lung belongs to the group of organs whose blood supply is 
by end-arteries with but scanty collateral channels. Obstruction, 
therefore, of a branch of the pulmonary artery leads always to hsemo- 
rrhage into the alveoli and surrounding interstitial tissue of the zone 
supplied, producing an infarct, usually wedge-shaped and situated at 
the periphery of the lung. 

Infarction may result from the local thrombosis of such a vessel. 
In post-operative cases it occurs far more frequently from the lodgement 
in its lumen of a detached portion of blood clot or other tissue carried 
by the venous circulation from a distant area of the body. In the 
strict sense all such events are embolic, whatever be the size of the 
liberated clot ; if this be but small, the effects are in the main local in 
the lung ; if large, there results an immediate circulatory catastrophe 
with perhaps total arrest of the blood-flow and death, through a sudden 
blockage of the pulmonary artery itself or one of its main divisions. 
Although the distinction is thus one only of degree, by some the term 
“ pulmonary embolism ” is reserved for tbis latter fulminating group, 
while the effect of a smaller embolus is designated “ infarction.** 

Not always does the embolus consist of blood clot, although this is 
the only common variety. Occasionally fat globules or bubbles of air 
are liberated at operation into the blood stream, with resulting special 
symptoms which are described later. 


As with those pulmonary complications already described, in the 
large majority of cases pulmonary infarction or embolism follows either 
an abdominal, or even more often, a pelric operation. Operations on 
the uterus or rectum seem especially predisposed. The patient is 
usually an adult over 30 years of age. The complication is by no means 
confined to cases where sepsis is present, but is nevertheless commoner 
where there is cellulitis or peritonitis and drainage has been needed. 
A further factor is the presence of a mild degree of septic infection in 
teeth, gums, tonsils, or other distant focus, tending to increase the 
chances of thrombophlebitis. There is usually a mild degree of fever 
after the operation preceding the occurrence of the embolism. 

The common source of embolism is from a thrombus in the veins of 
the lower limb, especiaUy in tbe left iliac or femoral vein, where outward 
evidence may he found. Small emboli may originate in a peripheral 
leg vein of lesser size or in a thrombosed vein in tbe mesentery or abdom- 
inal wall. In addition to the factor of mild sepsis, causing damage to 
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the endothelium, thrombosis in these vessels is rendered more likely 
by a general slowing of the venous blood-flov’. Normally the propul- 
sion effect of voluntary muscular contraction and the suction effect 
of the negative intra-thoracic pressure during inspiration combine to 
maintain a steady return of venous blood to the heart. The enforced 
immobility after operation, together with inhibition of abdominal 
breathing lead to a sluggishness of the venous circulation in the limbs, 
which in the obese is increased by the direct weight of a sagging pendul- 
ous abdomen on the upper thighs, while the effect of operative injury 
to the tissues is to liberate into the blood stream the thrombus- 
producing factor or thrombokinasc. A dehydration of the body and 
reduction of blood volume by purging before operation will act in a 
similar way. Less commonly a thrombus may become detached from 
the right side of the heart when dilatation or mitral disease is present, 
and lead to a piilmonarj' infarct. 

A small infarct is characterised clinically by the abrupt onset of 
sharp stabbing pain in the chest over the site of the lesion, with 
dyspnoea and distress of proportionate degree. There is some cough 
and cyanosis, followed within a few minutes or hours by the bringing 
up of blood, either as a frank haemoptysis or as deeply blood-stained 
crimson mucus which persists for some days and slowly clears up. 
Pulse and respiration are quickened, and on examination of the chest 
confirmatory signs may be found in an area of impaired resonance 
and weak or bronchial breath sounds. In some cases pleural friction 
is heard over the infarcted area. Suppuration is rare owing to the 
low grade of infectivity of the embolus. 

With a larger infarction severe shock is present, with, orthopnoea, 
laboured breathing, sweating and lividity. "When a large embolus 
obstructs a main pulmonary arterj', there is a sudden intense anxiety 
and distress, gasping for breath, severe cutting pain in the chest, 
a dusky pallor with distended veins in the neck and feeble flickering 
pulse. There may be at the onset an urgent call to stool. Rapid loss 
of consciousness and death may ensue within a few minutes or even 
seconds. About half such severe attacks prove fatal. At post-mortem 
a large clot, usually from an iliac vein, is found lodged across the bifurca- 
tion of the pulmonary artery. 

A major embolism of the pulmonary artery is, therefore, of all 
post-operative chest complications the most to he dreaded. It 
may come completely unheralded to a case otherwise progressing 
uneventfully. The incidence in major operations of all classes is in 
the region of 0-1 per cent, while the interval after operation 
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during wliich it most often occurs is between tte fifth and twelfth 

days. 

Fal-mholism is much rarer than the ordinary variety and frequently 
proves fatal. It is most apt to follow fractures of the shafts of long 
bones, especially of the femur, but is occasionally met with after bone 
operations, widespread blunt dissection of fatty subcutaneous tissues 
or lacerations of the liver. Symptoms come on within a few hours. The 
fat globules are at first held up in the capillaries of the lung, with 
cyanosis, dyspnoea, and signs of coarse pulmonary oedema, hut they 
gradually filter through and come to obstnict the capillaries of distant 
organs, where minute haemorrhages occur. It is in the vessels of the 
brain and coronary circulation that their effects are most serious or 
fatal, the patient dying from coma or cardiac failure. 

Air-emholism produces similar but more rapid effects, the risk being 
greatest in thoracic operations where air may be sucked into the open 
lumen of a vein straight into the left auricle and so on to the general 
circulation. Cerebral embolism, with convulsions, hemiplegia or coma 
may follow. 

Prevmtion of fosl^opcTatke 'pulmonary emholxsm. The chief mode of 
pteventiou of pulmonary embolism is by aiding a normal venous 
circulation and overcoming those factors which lead to stagnation and 
thrombosis. Excessive immobility of the patient after operation is 
■undesirable. MTierever possible, and provided, of course, that throm- 
bosis has not already occurred, gentle movement of the limbs and 
encouragement of the patient to turn about freely in bed are therefore 
indicated, aided by daily upward massage of the limbs where active 
movement cannot be allowed. Breathing exercises are also of benefit 
in prevention. Tight bandages should be avoided. 

Similarly, foci of septic infection should as far as possible be cleared 
up before operation. 

Any unnecessary loss of fluid before operation by violent purging 
or starvation is to be deprecated. Similarly, the volume of circulating 
blood is to be fully maintained after operation by giving fluids 
freely, iniere the diet is principally milk this is especially necessary. 
Sodium citrate in doses of 30 grains t.d.s. is said to reduce the 
incidence of thrombosis by diminishing the coagulability of the 
blood. 

From the standpoint of surreal technique any tearing of tissues 
should be reduced to a minimum and the maximum gentleness 
employed. 
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When thrombosis of a peripheral vein has once occurred, the limb 
must be immobilised and all sudden or violent body movements 
avoided until the clot is firmly organised. 

Treatment. In pulmonary infarction the measures of treatment 
indicated are those to combat shock and collapse. If the infarct is 
large, morphia ^ gr. should be given with atropine gr*, and 
oxygen administered. If the right side of the heart becomes distended, 
removal of half a pint of blood by venesection is of assistance. 

Tor a gross pulmonary embolism there was until recently considered 
to be no effective treatment except by these measures. The introduc- 
tion by Trendelenburg of the operation of pulmonary embolectomy, 
dealt with in detail on page 2165, has on a number of occasions 
allowed of the successful removal of the obstructing clot with recovery 
of the patient, Allomng that the indications must be clearly defined, 
it is an operation which should be attempted in every suitable case, for 
when successful it is positively life-saving. 


IV. POST-OPERATIVE PNEUMONIA 
(o) Lobar jmeumonia 

True pneumococcal lobar pneumonia is one of the least common 
sequela) to operations. As already stated, it was formerly misdiagnosed 
in many cases of post-operative collapse. When seen, it is due to the 
lowering by operation of the patient’s general resistance to a pneu- 
mococcus harboured in the throat. An antecedent catarrh has often 
been present. The onset of the pneumonia is usually about a week 
after operation, and the course, symptoms and signs in no way differ 
from the normal attack except in their usual lack of severity and 
tendency to early termination by crisis. The prognosis is generally 
good. Specific treatment is seldom indicated or applicable. 


(6) Broncho-pneumonia 

Broncho-pneumonia following operation may fall into one of two 
groups. The most severe cases are those which develop abruptly, 
usually within a few hours of operation, in an enfeebled subject from 
the rapid tracking down of infection to the smallest air-passages, either 
from a lack of general resistance or from a gross direct aspiration of 
septic matter into both lungs. Generally speaking, the earlier the 
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development of a bronclio-pneumoma tte more intense is its severity 

and the greater the risk of a fatal ending. 

The other type is that which develops usually at a later stage, 
as a secondary pneumonic change in a zone of lung already 
collapsed. 

In the fulminating variety first alluded to, such collapse as occurs 
is patchy and secondary to the occlusion of small bronchioles by inflam- 
matory changes set up by the infecting organisms, usually pyogenic 
cocci The condition is ushered in by a rapid rise of temperature, 
marked prostration, and rapid shallow breathing. There is a constant 
irritating cough, at first dry and ineffective, while the colour becomes 
cyanosed with working of the alae nasi. The pulse is frequent and feeble, 
and the tongue and lips soon become dry with thirst. Apart from the 
quickened breathing and cough there may be little pain or subjective 
complaint, the mental state being clouded. There may be delirium, 
and sometimes restlessness, but with the progress of the infection the 
patient becomes drowsy and torpid, sinking down in the bed, while 
breathing ceases to be an eBort. Such signs are of bad omen and foretell 
a failure of the respiratory centre. 

Physical signs in the chest are at first scanty, with rhonchi over the 
upper chest and weak or harsh breath sounds over both bases. Later, 
the note is impaired, with signs of patchy consolidation, perhaps 
bronchial breathing, although not necessarily present, and scattered 
rales over both lower lobes, becoming abundant , coarse and bubbling in 
character. At this stage a highly purulent frothy sputum is produced, 
but if weakness is marked it may not be expectorated, remaining in the 
air-tuhes where its presence is deduced from the rattling type of respira- 
tion. Inspiratory recession of the intercostal spaces may be evident 
and signs of circulatory failure develop. 

In those cases which recover, the course is prolonged over several 
weeks with remittent fever and ultimate subsidence by lysis, while 
resolution and convalescence are slow. 

IVhere broncho-pneumonia super^*enes after an initial stage of 
collapse, the signs and s}'mptoms of onset are as already described, 
though generally of severe degree. The patient is frequently debilitated, 
elderly, or the subject of previous cardio-renal or respiratory disease. 
The onset is delayed for some days after operation and less fulminating, 
and the distribution is usually unilateral. 

Transition to a state of pneumonia is shown by increase in the 
severity of illness, usually a higher grade of fever, greater respiratory 
distress, with abundance of coarse basal rales, and a change in the 
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character of the sputum, "u-hich is no longer mucoid but becomes muco- 
purulent or punilent, perhaps blood-stained, and usually abundant in 
amount. Bronchial obstruction is seldom complete, but where so the 
volume of sputum may be small ; such complete bloclcage is apt to 
be followed by actual suppuration and breaking down of lung tissue, 
with formation of an abscess or area of gangrene. 

In the collapsed area, those micro-organisms present only as sapro- 
phytes may undergo an enhancement of virulence, and together with 
any pathogenic organisms present (chief among these being various 
streptococci and pneumococci) invade the walls of the bronchioles 
and alveoli. (Edema, congestion, hajmcrrhage and desquamation of 
epithelium occur with outpouring of leiicocjdes, consolidation and 
subsequent softening of tissues. If the general resistance is adequate, 
after a long course the infection may be overcome, especially if the 
causative factors are relieved. In any case, dilatation occurs of the 
weakened and obstructed bronchial walls, with overgrowth of the inter- 
stitial tissue, so that some degree of bronchiectasis and pulmonary 
fibrosis is a very common sequel to this type of pneumonia. 

The clinical aspects of pulmonary suppuration are considered in a 
separate section, but for the sake of completeness the pathology of one 
variety may conveniently be described, i.e. suppuration occurring in 
a collapsed lobe. If the infective process referred to above be of unusual 
virulence or the resistance of the patient be below normal, the initial 
state of simple broncho-pneumonia may progress into a stage of diffuse 
suppuration. The areas of consolidation become confluent and then 
undergo an irregular suppurative softening. The zone of lung affected 
becomes riddled with multiple small abscesses, originating chiefly 
in obstructed bronchioles and hence termed bronchiectatic abscesses, 
while the lung tissue in between shows a mixture of pneumonic con- 
solidation and boggy oedema. To such a condition the term “ diffuse 
septic pneumonitis ” is often applied, being but one step removed from 
lung abscess or gangrene. Spread of suppuration to the pleura is a not 
unusual event, nltb resultant empyema, or actual rupture may occur 
with pyo-pneumothorax. The zone of lung affected varies, the lower 
lobe being the most frequent. In pulmonary suppuration as a whole, 
apart from the factor of infection, that of bronchial obstruction (e.g. 
by aspiration as in throat operations) is nearly always present and 
the site of localisation of disease will, therefore, vary accordingly. 
Any part of the lung may thus be involved, or rarely with a 
fulminating infection the condition may be widespread throughout 
both lungs. 
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Treatment of Post-operative Pneumonia. The prevention and treat- 
ment of this condition are to a considerable extent included in the con- 
sideration of post-operative collapse. It is, liowever, of even greater 
importance to attack and, where possible, relieve any factor of bronchial 
obstruction. YTiere the signs point to retention of septic secretion or 
the possibility of a foreign body, bronchoscopy under a local ansesthetic 
should be carried out and an attempt made to relieve the obstruction, 
vrith repeated aspirations as indicated. 

Apart from this special treatment reliance must be placed largely 
upon general measures, the aim being to support resistance to 
infection and to promote drainage. Good nursing throughout the 
24 hours is essential, with abundance of fresh air, a warm room, and 
avoidance of any unnecessary disturbance or exertion of the patient. 
YTiere the abdominal condition will allow, it is of the utmost importance 
to persuade the patient to take the largest possible quantity of fluid 
short of causing embarrassment of the circulation , so that the maximum 
dilution and excretion of toxins by the kidney and skin may be obtained. 
The aim should be from five to six pints in the 24 hours, the nature of 
the fluid being less important than its voliune. Almost any simple 
fluid may be allowed — milk, citrated and diluted ^\^th half-volume of 
water or soda-water, the various preparations with a milk basis such 
as Benger’s Food, lemonade, imperial drink, meat essences, weak tea 
or coffee. It is wise not to exceed two pints of milk in one form or other 
during the day on accoxmt of the tendencj' to metcorism. Beaten-up 
eggs may be given, and sugar added to each feed in the form of glucose 
or lactose, giving if possible a pound in the day. The patient should if 
awake be fed every hour. Alcohol is of value if there is restlessness, as 
a soporific and sedative, and may be given as brandy, whbky or 
champagne. 

INTiere it is not permissible to give or to push fluids by mouth, 
they must, unless contra-indicated also by that route, be given by the 
bowel, as normal saline, to which 5 per cent glucose may be added. A 
volume of half a pint may be repeated 4-hourly and is usually retained 
if given sufficiently slowly. Alternatively, a continuous drip infusion 
^y be made. Normal saline may if required be given subcutaneously 
into the axillse or pectoral regions. It is not ad\’isable to give large 
injections directly into a vein if pneumonia is present because of the 
danger of distending the heart, but concentrated solutions of glucose, 
e.g. 10-20 per cent, may be given in 50 cc. bulk of saline, or saline 
alone may be allowed by gravity to flow very slowly into a vein as a 
continuous drip, where other routes of giving fluid are not available. 
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^\Tiere large quantities of sugar arc given, the subcutaneous injec- 
tion of insulin 10 units b.d. is of help in aiding its rapid utilisation. 

Careful cleansing of the mouth and tongue after each feed is 
important, and a free flow of saliva guarding against the occurrence of 
parotitis is helped by allondng chewing gum or acid drops. Abdominal 
distension seriously impedes the heart and lungs, and attempts must 
be made to prevent or relieve it by the usual methods. 

The patient should be nursed well propped up with pillou-s or a bed- 
rest. In tliis posture breathing is easier and deeper and efforts of 
coughing more productive, while any slight increase in the work put 
upon the heart is more than counterbalanced. If the colour is poor 
oxygen should be given continuously by nasal catheter, substituted 
at intervals by an oxj^gen with 5 per cent or 10 per cent CO* mixture 
to obtain a greater depth of respiration where it is rapid and shallow. 
The catheter is usually well borne if lubricated with a little 2 per cent 
cocaine or novocaine ointment. Some patients will ^vith advantage 
tolerate inhalation through a mask or Haldane apparatus. 

Expectoration is to be encouraged by stimulating drugs such as 
ammonium carbonate or chloride, potassium iodide, and alkalis such 
ns potassium citrate or sodium bicarbonate which shorten the raw 
unproductive stage of inflammation and help to make the sputum less 
tenacious and easier to bring up. If any drug by mouth is, however, 
found to interfere with appetite or to upset the stomach it should be 
discontinued and equivalent treatment given by the hypodermic route. 
Caution is to be observed with regard to sedative linctus and morphia 
in particular. I^Tiereas in the early stages of lobar pneumonia, with its 
severe j)leural pain and restlessness and relatively “dry” chest, its 
exhibition is good treatment, in the presence of generalised bronchitis 
and abundant secretion any further depression of the respiratory 
centre may be disastrous. In broncho-pneumonia, therefore, cough in 
general must be promoted and not quietened, and morphia withheld. 
The indication for pain is usually absent or adequate relief is obtained 
from autiphlogistine or a light poultice, with hot bottles or an electric 
blanket if available. Heroin and codein are also best avoided. The 
early non-productive cough may be eased by hot drinks, inhalations, 
or a simple linctus of squills, paregoric or tolu. 

Sleeplessness is best relieved by paraldehyde, chloralamide and 
bromide, or a preparation of the barbitone group such as medinal or 
allonal. Tepid or warm sponging is of value in this regard in allaying 
restlessness and promoting sleep. 

The condition of the heart and circulation calls for constant 
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obsm-ation. Physical examination of the heart is often obscured by the 
gross pulmonary signs, but the position of the apex beat, the frequency, 
volume and tension of the pulse, with estimation of the systolic blood 
pressure, are reliable guides. Engorgement of the venous circulation, 
shown by marked cyanosis and tense veins in the neck, is an indication 
for venesection. Digitalis is of value in moderate doses of say 4(M)0 
a dav fiom the onset of symptoms, or given as Xativelle’s 
digitalin gr. 8-hourly if there be any gastric upset. With signs of 
oedema of the bases and abundant sputum, atropine sulphate tuu gr. 
should be given hypodermically 4-C'houily in an attempt to prevent 
waterlogsing of the lungs, and with a falling blood-pressure may be well 
combined with strvchnine bV gr. injected at the same time. Other more 
rapidly acting cariac stimnlants are adrenalin, 5-10 minims of the 1 in 
1000 solution, and pitnitrin |-1 cc. snbcutaneonsly, while camphor, 
coramine and caffeine sodium salicylate are of value intramuscnlarly. 
In acute heart faflore strophanthin jin gr. is useful bnt must not be 
repeated in less than 12 hours. The value of intravenous glucose as a 
cardiac stimulant may be emphasised. 

Drugs, however (if carbon dioxide be excepted), form a subsidiary 
line of treatment compared with nntsing. general care and avoidance 
of any mechanical embarrassment to breathing. XThat is given should 
therefore be chosen with care and with definite indications, and the 
danger of panic-treatment by fiooding the patient with drugs in the 
late stages resisted. 

Opportunity for specific treatment by sera does not often arise. 
Pneumococci pr^nt are usually of nondescript type ; if a predomin- 
ance of streptococci is found from examination of the sputum, the giving 
of concentrated anti-streptococcal serum, 20 cc. intramuscularly, is 
sometimes of benefit, using either anti-scarlatinal globulin or mixed 
polyvalent serum as indicated from the type of organism isolated. 

'Where recovery occurs, convalescence must be gradual and the 
fullest use made of breathing exercises and massage to aid restora- 
tion of function of the affected Jong tissue. 


V. PULiTOXABr SUPFUEATIOX 

(a) suppurative pneumonitis 
The development of a widespread septic infiltration of the lung 
om a state of broncho-pneunumia has already been briefly described, 
an emphasis laid in its Ktiolo^ upon the factor of bronchial 
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obstruction. A damming-up of secretions through inflammatory 
swelling of the walls, shedding of epithelium and blocking of the lumen 
of the bronchioles leads to their mechanical distension. The free 
growth of organisms under favourable conditions and outpouring of 
leucocytes is followed by a patch)*^ softening and destruction of the 
alveoli and lung parenchyma. The distribution is often confined to a 
single lobe, which becomes replaced by multiple small abscess cavities 
interspersed among disintegrating lung and granulation tissue. The 
structure of the lung thus becomes completely disorganised. Illness 
is extreme and the prognosis serious, for unless free drainage can be 
established by relieving the bronchial obstruction a fatal result usually 
follows, while in any case permanent lung damage is inevitable. 

Bronchoscopic aspiration is strongly indicated if the nature of the 
condition is recognised ; in other ways the case is treated as already 
considered under “ Broncbo-pneumonia ”, from which indeed it is 
frequently not possible to distinguish it. Since the suppurative 
process is diffuse, no external method of surgical drainage is available. 


(6) Localised pulmonary abscess 

^Vhe^e the suppurative process is more circumscribed and limited 
in its intensity a definite, single localised abscess is formed in the lung 
parenchyma by the further breaknng down of alveolar barriers between 
the loculi and a walling-off of the infection at the periphery of the 
inflamed area. Such a lung abscess is a considerably more common 
sequel to operation than is generally recognised, as more precise methods 
of investigation have shown. Moreover, of all cases of lung abscess, 
about three-fourths are post-operative, the remainder being associated 
chiefly with pneumonia or malignant growth. 

The clinical aspect may be first considered. The operative pro- 
cedures most often followed by lung abscess are those on the region 
of the upper respiratory tract, including the mouth, nose, naso-pharynx 
and throat. In any record of cases, two operations stand out as pre- 
eminent causes, namely, removal of tonsils and dental extractions, 
usually under general but sometimes even under local anzestbesia. It is 
estimated that lung abscess follows tonsillectomy in between 1 in 2000 
and 1 in 3000 cases. Nearly always the abscess results from the inhala- 
tion into a bronchus of infective material or foreign body, e.g. portion 
or whole of a tooth, blood clot, pus from the tonsil, vomit or swab. 
The more marked the degree of sepsis present the greater is the risk 
of such a sequel — ^in fact, the operative factor may not be needed at 
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all, abscess of the lung being met with not infrequently in severe 

septic conditions of the nose and naso-pharynx apart from operation. 

Detailed consideration of the etiological factors and means of pre- 
vention of lung abscess and gangrene is given in the general review 
of prophylactic measures in a later section. 

An aspiration abscess is more often found on the right side than the 
left in the proportion of about three to one. The upper zone of the lower 
lobe is the site most commonly involved, but the upper lobe is by no 
means immune owing to the effect of aspiration in a recumbent patient 
lying on his side. 

Embolic abscesses do occur, but much more seldom. They are 
multiple, scattered throughout the lungs chiefly at the periphery 
and therefore unsuited to any sort of surgical treatment even if 
the condition is recognised. They usually originate from a septic 
thrombophlebitis in a distant part of the body, as, for example, 
in acute osteomyelitis, the local complications of otitis media, or 
septic lesions of the aldn. The ill-judged surgical treatment of a car- 
buncle may be the starting-point of pulmonary dissemination. Such 
multiple abscesses are frequently staphylococcal, and rupture into the 
pleura with empyema is common. The prognosis is, of course, very 
grave. 

The development of an acute inhalation abscess is usually 8ho^vn by 
the onset of severe respiratory symptoms at an interval after operation 
of from 7 to 10 days or longer. The history is of the greatest importance 
in diagnosis, which indeed can often be made Avitb a considerable degree 
of certainty upon this basis alone. Its value exceeds beyond question 
that of physical signs, which may at this stage be absent, equivocal, 
or even misleading. Physical signs and X-ray examination are of 
greater help in confirming and localising the lesion. ' 

Onset is in most cases acute, with high fever becoming usually 
intermittent with severe rigors and sweats. Prostration is marked, 
with frequent pulse, dyspncea, and some cyanosis. A paroxysmal 
cough develops with increasmg fever, culminating in the copious 
expectoration of pus, the sudden discharge of which into a bronchus 
may coincide ^vith a temporary fall or abatement of the pyrexia. The 
sputum at this stage consists almost entirely of pus and is of fcetid 
odour, with, perhaps, recognisable elastic fibres or fragments of lung 
tissue if any gangrenous destruction be also present. It is worthy of 
note and sometimes of diagnostic significance that offensive smell to 
the breath or bad taste in the mouth may be noticed, perhaps by the 
patient, some days before actual rupture of the abscess occurs. The 
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amount of sputum produced and its character vary with the stage of 
development of the abscess and its freedom of drainage. There is no 
characteristic sputum unless and until rupture into a bronchus takes 
place, when the scanty muco-purulcnt sputiim previously present is 
succeeded by the sudden expectoration of a large quantity of stinking 
pus. If the abscess has reached a large size before discharge the 
volume of pus coughed up may be enormous, a pint or more, with 
actual danger of suffocation of the patient or development of a septic 
pneumonia from aspiration into the opposite lung. Such an event 
can seldom signify other than a lung abscess, since the coughing up of 
an empyema usually occurs at a much later stage of illness. ^Vhere 
signs of cavitation follow at once the diagnosis is even more certain. 

Haemoptysis of some degree is present in most cases, varying from 
mere streaking of the sputum to a free haemorrhage. Its presence 
after an operation before characteristic nipture is again suspicious of 
a developing lung abscess. 

After its initial discharge the character of the sputum varies with 
the progress of the abscess cavity. Usually several ounces are produced 
during the day, in favourable cases gradually diminishing as the cavity 
grows smaller on healing, and at the same time becoming gradually less 
offensive and purulent. The amount, however, often fluctuates from 
day to day ; a temporary diminution of sputum, accompanied by 
exacerbation of illness and increase of fever, signifies inadequate and 
intermittent discharge into a partially blocked bronchus after the 
initial perforation, sometimes described as spill-over” drainage. 
Pus and debris collect in the closed abscess cavity with increasing 
distension, until the cedematous opening yields under pressure and 
allows of a partial evacuation only, with subsequent recollection. 
In a good many of such instances the site of drainage is on the upper 
aspect of the abscess and is therefore inefficient. 

In chronic cases the sputum assumes features resembling those of 
bronchiectasis, separating on standing into three layers, frothy mucus 
above, a turbid serous intermediate zone and a heavy deposit of pus. 
The odour is offensive, owing largely to the anferobic and putrefactive 
organisms present. Again, as in bronchiectasis, there is definite 
relation to posture, alteration of which, especially do^vnward inclination 
of the chest,' by emptying the cavity, leads to a free production of 
sputum. 

Physical signs do not indicate the diagnosis in any certain fashion. 
When, as is often the case, the abscess is situated deep in the lung adjoin- 
ing the hilum no abnormal signs may be elicited or, at the most, some 
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impairment of movement, of percussion note and oi air-entry. If the 
abscess is more peripheral, or as it grows towards the surface, signs 
appear indistinguishable from those of ordinary pneumonic consolida- 
tion, though usually less widespread, with crepitations over the adjacent 
area from cedema and congestion of the lung tissue. There is thus no 
pathognomonic sign of abscess, and with, the progress of the case the 
signs may resemble those of consolidation, localised pleural effusion or 
cavity formation of any variety. In most cases classical signs of 
cavitation are absent from start to finish, even after rupture, but w'here 
they then appear for the first time the diagnosis may be made udth 
great confidence. If by the time of observation infection of the pleura 
has already occurred, the e^■idenee of abscess may be masked by signs of 
fluid in the pleura, either clear, turbid or a frank empyema. The 
radiological appearances are then also obscured by complete oblitera- 
tion of the lung shadow on the affected side. In a chronic case the 
tongue becomes thickly furred, and the skin coarse and sweating, with 
early clubbing of the fingers. With inadequate drainage wasting and 
anjemia soon become evident. 

Diagnosis is aided, sometimes alone revealed, by X-ray examination, 
which is essential for localisation before any surgical treatment is con- 
sidered. Films in different planes are needed, antero-posterior, oblique, 
and strict lateral exposures, which are usually of more value than 
stereoscopic views. Bepeated exacunations are required to determine 
progress. The early stage of a diffuse pneumonitis is shown by a dense 
homogeneous shadowin theaffected part of the lung field, with ill-defined 
margin and irregular contour (fig. 1 054). As breaking down of lung-tissue 
takes place, the shadow becomes more rounded and defined, the zone of 
surrounding consolidated lung being reduced in width (fig. 1055), and 
folloT\*ing communication with a bronchus is generally seen to contain a 
central cavity (fig. 1056). In some cases a horizontal fluid level is seen in 
the erect position (see fig. 1059). The formation of gas by anarobic 
organisms will sometimes also cause such a fluid level to appear in an 
abscess which is still closed. Xot always is a fluid level seen, however, 
for some lung abscess cases die after many weeks unruptured, having 
sho^m an inconclusive appearance throughout. Moreover, the dis- 
appearance of a cavity formerly seen may only signify that it has 
filled up and is no longer able to drain. Differential diagnosis has 
to be made from interlobar empyema, pneumonia and bronchiectasis, 
and is aided by screening in different planes and, after the acute 
stage if the patient s state permits, by lipiodol injection. In the 
majority of cases it is fonnd that lipiodol fails to enter the cavity or 
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even the zone of the abscess, being prevented by oedema and obstruction 
of the bronchial mucosa (figs. 1057 and I05S). Entry and defimtion of 
the cavity is more probable where the lipiodol is injected by the broncho- 
scopic route. The heaw oil is then seen to be at the bottom of the 
cavity, displacing the purulent contents by its weight, and a double 
fiuid level is evident in an erect film (figs- 1059. 1060 and 1061). The 
method is also of value in cleaning the cavity in treatment. 

The more chronic an abscess ca\*it}' the tougher and more fibrous 
do its walb become, casting a correspondingly denser X-ray shadow. 
Owing to the surrounding fibro^ of lung tissue, however, the actual 
cavitv mav become more difficult to identify. An abscess which 
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ruptures early into a bronchus with free spontaneous drainage will on 
healing leave but slight residual radiographic evidence of its former 
existence, perhaps no more than a puckered scar within onlv a few weeks 
of closure. 

Bronchoscopy b of mo.st value in excluding the presence of a foreign 
body such as a tooth. If there is the least doubt as to thb possibility 
direct inspection should never be omitted. It mav also be helpful in 
aiding localisation of the abscess. Search b made for a localbed swelling 
of the bronchial mucosa producing an inflammatory stenosb of the 
lumen. Such a narrowing b one of the most significant caus^ of reten- 
tion of pus leading to the formatiou and persistence of a lung abscess, 
the ring of inflammatory tbsue becoming organbed into a firm fibrous 
collar which undergoesa steady contraction. The value of bronehoscopic 
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dilatation of such a stricture is obvious. In many cases it wall be 
determined from a diagnostic bronchoscopy whether aspiration by 
this means is feasible, or whether direct surgical drainage is a preferable 
mode of treatment. 

A leucocyte count may be of help in diagnosis, the acute stages of 
lung abscess being marked by a moderate or high polymorphonuclear 
leucocytosis. Examination of the sputum also furnishes information 
of value, giving direct evidence by elastic fibres of destruction of lung 
tissue. Bacteriology is better revealed by examination of direct films 
than by culture, owing to the frequent presence of spirochsetes, Vin- 
cent’s organisms and an^iobic bacilli, and their difficulty of isolation. 

The temptation to explore a suspected abscess with a needle mthout 
special precautions is to be strongly resisted, for the danger of conveying 
infection thereby to the general pleural cavity is considerable, with an 
ensuing septic or even fatal pyo-pneumothorax. 

Course and complications. Where the patient coughs up the contents 
of his abscess and satisfactory drainage into a bronchus is estabhshed, 
a rapid improvement in the general iMndition follows, with subsidence 
of fever, sometimes an abrupt fall to normal, and steady diminution of 
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sputum- Spontaneous rupture may occur within 2-3 weeks of onset, 
and within a fxirther month the sputum should be reduced to half an 
ounce or less in amount and have become largely mucoid in character. 
Where rupture fails to occur, the resistance of the patient maybe over- 
whelmed, and death may follow from toxjemia and the severity of the 
infection. Gangrene of the lung may develop in such circumstances. 
^\Tiere drainage is inadequate, a prolonged course with fluctuations in 
the degree of fever and of general illness and in the quantity of sputum 
mav occur, ilany such fail to heal, and develop secondary progressive 
bronchiectasis in the distal area of lung with daily production of many 
ounces of foetid sputum and possible amyloid disease. The bronchiec- 
tasis may then dominate the clinical picture and confuse the diagnosis. 
Rupture may occur not into a bronchus but into the pleural cavity 
with resulting empvema or pva-pneumothoias. Metastatic complica- 
tions are not uncommon in such chronic cases, e.g. septic arthritis and 
especially cerebral abscess, which is usually fatal. In chronic lung 
abscess where drainage and healing are not established the prognosis 
is bad, with a slowly progressive, downhill course, and usually a fatal 
termination within two to three years. 

Treatment. In the acute stage of long abscess the treatment is 
invariably medical, at least until tbe inflammatory process becomes 
localised by a protective barrier of reaction in the lung tissue. No good 
can be expected from attempting to drain an area of diffuse inflamma tory 
consolidation by operation. Moreover, about 20 per cent of abscesses 
undergo spontaneous rupture into a bronchus with complete healing 
under medical treatment, which is therefore alwavs to be given a fair 
trial. The chance of recovery in this way is greater with abscess of the 
upper lobe. 

The acute case is, therefore, to be treated verv much on the lines of 
a case of acute pneumonia, with regard to feeding, nursing, and general 
medical care. Stimulants should be given freelv. 

When the favourable course of rupture into a bronchus occurs, 
great care must be taken to avoid risk of aspiration into the sound lung, 
which should therefore be kept uppermost. After this stage every 
endeavour should be made to keep the cavity emptv and promote free 
liberation of pus by postural drainage, begun as soon as the patient’s 
general state will allow and persisted in despite the temjiorary discom- 
fort and strain it may produce. This measure is of the greatest impor- 
tance in treatment. The patient should be supported with head and 
shoulders over the side of the bed at least two or three times during 



THORAX 


2033 


the day, and should try to empty the cavity "by coughing. This is helped, 
and the offensive odour and taste lessened, by giving creosote, oil of 
garlic or guaiacol carbonate by mouth and by the use on a Bumey-Yeo 
respirator of deodorant inhalations, such as creosoti 2 dr., ac. carbol 
2 dr., sp. chloroformi 2 dr., tr. iodi. 1 dr., and sp. retberis 1 dr., a few 
drops of the mixture being sprinkled on the pad every hour. A creosote 
chamber if available may be employed. 

In addition to inhalations, when drainage is once begun the degree 
of infection of the lung cavity can be definitely lessened by intra- 
tracheal medication. Once or twice a week 20 cc. of warmed 10 per cent 
or 20 per cent goraeuol in lipiodol is injected into the affected region of 
the lung, preferably through a gum elastic catheter introduced into the 
nose and passed by direct vision through the larynx well down into the 
trachea. This measure promotes coughing and exerts an antiseptic 
action on the infected air-passages. It is surprising how completely 
emulsified the oil becomes with the spxitum, and patients volunteer 
their conviction of relief and greater comfort after its use. Cough is to 
be encouraged and all sedative drugs avoided. Some degree of con- 
tinuous drainage is obtained by keeping the patient flat in bed and 
raising the foot of the bed eighteen inches. 

Iliiere the sputum contains abundant spirilla and spirocheetes, 
organic arsenical preparations arc of some value, e.g. novarsenobillon 
0‘3 gm. or arsphenamin intravenously weekly. Emetme and quinine 
are advocated by some but have no specific value. 

In view of the long course of the illness, care must be taken to main- 
tain the patient’s nutrition, as far as appetite will allow, by good feeding 
with highly nourishing food. General tonics to aid digestion are of value. 

The decision of the length of time that medical measures alone 
should be continued is no arbitrary one and will vary with the needs of 
the case. It has been pointed out that in the acute stage external 
surgical drainage is useless owing to the absence of localisation or line of 
demarcation between diseased and healthy tissue. In the majority of 
instances a minimum period of from 6 to 8 w^eeks should be allowed 
during which medical treatment should be pursued before resorting to 
surgery. A failure to improve and show signs of subsidence under post- 
ural drainage indicates a need for more active means of treatment. 
A^Tiere rupture altogether fails to occur, this will be needed correspond- 
ingly earlier. It is in cases of this type that bronchoscopy is indicated 
and is of great value. Its chief advantage is that the most natural 
route of drainage is employed. 

If after about three weeks no sign of commencement of drainage is 
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forthcoming, an aspirating bronchoscope (fig. 1062) should be passed 
under local an^thesia. A systematic search is made of the -a-bole bron- 
chial tree for the probable site of the abscess, as shown by local swelling 
with granulations of the entering hronchial wall, Where an escape of 
pus is seen, this is aspirated as completely as possible, jMore often the 
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bronchus is blocked and no exit of pus evident. A fine flexible suction- 
tube is then passed into tbe abnormal branch, when pus may.be released 
and removed. The suspected bronchus may, in a proportion of cases, 
be dilated and the obstruction to drainage thus relieved, while any 
redundant granulations are painted with 10 per cent silver nitrate 
solution or cauterised. llTiere no single bronchus stiggests the location 
of the abscess, each of the smaller bronchioles is explored in turn with 
the suction-tube. This procedure may be repeated, as needed, on 
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subsequent occasions, and in the hands of experienced bronchoscopists 
a high percentage of cures thereby obtained both in acute and chronic 
cases. Tor the development of bronchoscopic drainage medicine is 
greatly indebted to the pioneer wort of Chevalier Jackson in particular. 

The proportion of cases of lung abscess submitted to bronchoscopy 
and the time that such treatment is instituted will vary in different 
hands. At the Victoria Park Hospital, Scott Pinchin and Morlock (6) 
were impressed wnth its value from the onset, finding that in nearly 
all their acute cases bronchoscopic drainage was followed by satis- 
factory healing and gave better results than general medical measures 
alone, while in a high proportion of chronic cases also the successes were 
greater and the mortality less than by emplojnng surgical measures. 
They claim that in the majority of cases bronchoscopy is able to produce 
such results, in that by its means free drainage can be established. 
Abscesses in the upper lobe approached by an ascending bronchiole 
so far remain an exception as, although their position can be determined 
witharotrograde telescope, direct bronchoscopicexplorationisprevented 
by their upward direction. Continued advances, however, in technique 
and in the construction of apparatus will probably result in such diffi- 
culties ultimately being overcome. 

As described by the above observers, it is helpful at the onset of 
drainage after localisation of the abscess to obtain a precise record of 
its size and position, and essential should the need for surgery arise 
later. This is effected by taking antero-posterior and lateral X-ray 
pictures after the injection of a small amount of lipiodol direct 
into the abscess cavity through the bronchoscopic drainage-tube, the 
volume injected corresponding with the estimated size of the abscess. 
This method of bronchography is of value in following the progress of 
the case. At subsequent bronchoscopies, after aspiration of its purulent 
contents through a drainage-tube inserted and connected to an electric 
suction pump, the cavity is gently washed out with a small amount of 
antiseptic saline solution and from 10 to 20 cc. of 10 per cent gomenol 
instilled and allowed to remain. If spiroehsetes are present in an 
uncontaminated specimen of pus removed for bacteriological examina- 
tion, a solution of novarsenobillon 0*1 gm. may alternatively be instilled 
in an endeavour to disinfect the cavity. 

In acute cases therapeutic bronchoscopy is repeated twice a week, 
it being found in their hands that an average of five treatments resulted 
in healing. In chronic cases, i.e. those persisting for longer than two 
months, many more treatments are needed, given at weekly or fort- 
nightly intervals, the average number in their series being fourteen. 
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The autliOTS conclude tliat by these means the necessity for surgical 

intervention can in most cases be avoided- 

"WlieTe at the end of, say, three months* combined medical and 
bronchoscopic treatment no improvement is being eSected, recourse 
must be had to direct suipical drainage. Attempts at collapse of the 
afiected long bv artificial pneumothorax are advocated by some but 
should be sedidously avoided, being definitely dangerous. Collapse 
of the afiected area of the lung is likely to be prevented by adhe- 
sions, while in any case closure of the walls of the abscess will 
neither be brought about nor maintained by pneumothorax unless 
rupture has already occurred into a bronchus ; there is the chance that 
the patient’s condition may on the contrary be made worse by obstruc- 
tion from external pressure of any natural drainage already present. 
A graver risk is that of mpture externally into the plenra with develop- 
ment of a fcBtid pyo-pneumotborax and broncho-pleural fistula. The 
danger to life thereby is too great for a deliberate choice of this method 
to be advocated as a route of drainage of the abscess. A farther danger 
of direct compression is dislodgement of infective material into the 
general circulation with resulting cerebral abscess. For like reasons 
phrenic avulsion usually fails to give relief or cure. 

The methods of surreal treaUnent available are mainly two. In 
the great majority of cases, thoracotomy and direct drainage of the 
absce^ will be the method adopted- In a few, it may be pcerible to 
remove the whole abscess-bearing area by lobectomy. 

External drainage should be carried out as a rule in two stages. 
Endotracheal gas and oxvgen plus a basal narcotic is the ansesthesia of 
choice, so that a positive insufflation may be obtained while the chest 
wall is opened. After accurate X-ray loralisation, the afiected area is 
approached by resection of a portion of the nearest overlving rib. 
In the case of an upper lobe abscess the incision mav be made either 
in the upper part of the axilla or anteriorlv through the pectoral re^on, 
while with a lower lobe abscess the postero-lateral aspect gives the 
best approach. The panetal pleura is then incised and inspection made 
for the presence or absence of adherions of Ions to pleura. If these are 
firm and dense so that the general pleural cavitv is safelv shut o5, it 
may be permissible to complete the drainage in one stace. If no adhe- 
sions are found, the subjacent lung should be gentiv palpated, when 
usually the firm abscess-bearing area can be recognised- If further room 
is needed or the approach has not been quite exact, portions of the 
adjoining ribs may be removed. The afiected area of the lung is then 
sewn to the parietal pleura all round the openimr, or alternatively 
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packed with gauze to produce adhesions. Drainage is then left to a 
second stage, undertaken after about a week’s interval. An coloring 
needle is gradually introduced into the consolidated zone until the 
abscess cavity is entered, when suction on the s}Tinge produces a 
mixture of gas and foiil blood or pus. The needle is then allowed to 
remain in position and the cavity opened along its track, either with 
a knife or the diathermy cautery. The use of the cautery minimises the 
dangers of distant metastasis, air-embolbm and hcemorrhage. Alterna- 
tively, a director may be introduced by the side of the needle track and 
the u’ound enlarged with forceps, thereby avoiding injury' to vessels. 
The cavity when opened is gently explored ^vith the finger to break down 
any loculi, bleeding being usually but slight. To ensure complete 
drainage a portion of the roof and outer wall of the abscess may be cut 
away, and a large drainage-tube inserted leading out of the wound and 
lightly packed around with gauze. The margins of the wound are 
brought together by sutures on either side of the tube and gauze 
packing. The packing is removed within 48 or 72 hours of operation. 
Some surgeons advocate the use of gauze packing alone in the initial 
stage without insertion of a drainage-tube. 

Where efficient drainage has been established, a rapid improvement 
follows in the patient’s condition with subsidence of fever, steady 
diminution of sputum and of its foul odour, and eventual healing of the 
chest wound, in which a small drainage-tube shotild be kept until dis- 
charge is slight. Thewoimd should appear healthy and free frqm offensive 
smell wthin a week. Irrigation of the cavity is not advisable because of 
the danger of leakage of the irrigating fluid into the bronchial tree and 
opposite lung. 

In those cases where undue delay in surgical treatment has been 
permitted and the abscess has become chronic and thick-walled, or 
where a persistent sinus results, removal of a number of ribs may be 
necessary, i.e. a partial thoracoplasty in order to get the chest wall 
collapsed and the cavity obliterated. 

Lobectomy should seldom be needed, being reserved for those rare, 
usually neglected, cases where the whole lobe has become grossly 
disorganised with secondary bronchiectasis. A preluninary phrenic 
avulsion may be indicated before the major procedure. 


VI. POST-OPERATIVE GANGRENE OF TEE LUNG 

Always associated with septic aspiration, gangrene of the lung 
clinically resembles the picture of lung abscess, except that the degree 
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of illness and toxsemia is more acute and profound, and tBe chest signs 
more extensive and less clearly defined- With gangrene of the lung the 
nauseating fostor is, if possible, more marked than nith abscess. The 
sputum is abundant, usually fiuid, greenish-brown in colour from 
broken-down blood, and contains shreds of soft, pulpy lung tissue in 
which, on microscopical examination, elastic fibres may be identified. 
In some cases quite large fragments of shaggy, necrotic lung tissue may 
be coughed up ; hemorrhage may be abundant, some degree being 
always present. So characteristic are the features of the sputum in 
gangrene of the lung that from its examination alone little doubt 
remains as to the diagnosis. 

The extent of the puhnonary lesion is wider than in abscess, being 
often formed of multiple areas of patchy gangrenous broncho-pneu- 
monia. The X-ray appearance shows a diffuse zone of dense opacity 
due to consolidated long with perhaps a number of separate clearer 
areas of brealdng-down tissue, the characteristic fluid level of lung 
abscess not being present- Where diffuse or multiple areas of gangrene 
are present, the prognosis is extremely bad and surgery of no avail. 
Treatment is on medical lines as for lung abscess ; search for a possible 
foreign body, free administration of stimulants and maximum promo- 
tion of drainage are of greatest importance. MTiere only a localised 
area of gangrene is present an attempt should be made at surgical 
drainage and excision of the sloughing tissue. 


\H. FLECP.IST 

As a post-operative complication pleurisy has nospecial features of its 
own and is seldom primary, being usually an erpTesaon of spread to the 
surface of the lung of an inflammatory condition deeper in its substance, 
as already described, whether due to collapse, pneumonia, infarction, 
abscess, or gangrene. It is frequently the responsible factor in bringing 
the main lesion under observation, either by pain in the chest or by 
physical signs. According to the severity of infection it may remain 
fibrinous or progress to a serous or pxirulent effusion. In addition, 
pleurisy may arise after abdominal operation by a direct upward 
spread of infection through the muscular substance of the diaplnragm, 
or eitra-peritoneally from the peri-renal cellular tissue, its distribution 
being commonly over the thoracic aspect of the diaphragm and the 
adjoining lung base. Frequently it may remain dry or fail to progress 
beyond a scanty sterile serous effusion. 
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The treatme)it of the pleurisy will be that of the underlying condi- 
tion, while the management of an empyema will be indicated by its 
circumstances. 


VIII. APPECTIONS OP THE MEDIASTINUM 

Acute mediastinitis, or cellulitis of the mediastinal connective tissue, 
is an uncommon complication of operations on infective conditions of 
the mouth, neck, larynx, and trachea or cesophagus, whereby sepsis 
tracks doivn the cellular planes, e.g. from a deep cervical abscess, into 
the chest. Occasionally, the mediastinum may become infected by 
direct spread from the chest wall, lung or pleura, as from lung abscess 
or empyema. Suppuration ensues, and the pus may track widely in 
different directions and open into any adjacent organ or cavity. 

The symptoms and signs are often inconclusive. Besides marked 
general illness, severe pain is felt beneath the sternum spreading to 
the interscapular region, with development of symptoms and signs of 
pressure if the inflammatory swelling becomes of any size and involves 
the posterior mediastinum. There is paroxysmal cough, hoarseness, 
dyspnoea and stridor, and sometimes dysphagia. Cyanosis with venous 
engorgement of the neck and upper limbs develops, with perhaps an 
inflammatory oedema of the chest wall. Diagnosis is made on the above 
signs and symptoms and on the acuteness of development, thus excluding 
the more common causes of chronic mediastinal pressure. A skiagram 
may give confirmation by showing an abnormal localised shadow. 

The prognosis is very serious, as the condition is not amenable to 
treatment unless the ensuing abscess should point externally in the 
neck, when it may be drained. Frequently death results within a few 
days from extension or rupture into vital organs, or may precede the 
formation of any well-defined abscess. 

Acute cedema of the larynx, although not strictly a thoracic complica- 
tion, is a serious sequel that may follow the giving of an aneesthetic 
(especially nitrous oxide) for an operation for cellulitis or septic condi- 
tion of the face, neck or throat. The patient, frequently a child, is 
suddenly seized with dyspnoea, accompanied by hoarseness and 
stridor, which if unrelieved rapidly progresses to asphyxia. The cause 
of the obstruction is an acute cedematous swelling of the epiglottis and 
aryteno-epiglottidean folds. In severe cases an emergency tracheotomy 
will be needed, but milder grades of obstruction may be relieved by ice- 
cold compresses or an ice-bag to the neck, ice to suck, spraying the 
larynxwith 1/1000 adrenalin solution and scarification of the epiglottis. 
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Acute interstitial or surgical emphysema may be briefly mentioned as 
a complication sometimes seen after operation on the upper air-passages 
or chest. It results from an artificial communication between the 
l ipin o- membrane of the air-passages or parenchyma of the lung and the 
cellular tissue of the neck, chest wall or mediastinum, and may follow 
such a simple procedure as introduction of an exploring needle into 
the chest or a cannula into the trachea. It is more likely to develop 
where no open route of escape of air through the skin is present. Usually 
trivial and no more than a localised tender area of subcutaneous swelling 
and crackling, rarely it may become alarming, air being forced into the 
subcutaneous connective tissues with each expiration until the whole 
body may become blown up like aballoon from scalp to feet, the features 
being bloated and unrecognisable. Much pain and discomfort is then 
present, and danger may arise from dyspncea and respiratory obstruc- 
tion if the larynx becomes involved by direct spread, when tracheotomy 
may be called for. Breathing may also be hampered by distension ulth 
air of the tissues of the posterior mediastinum. 

Nearly always, absorption of air is rapid and no special treatment 
required. Suppression of cough and local pressure, e.g. on the chest 
wall, may check the spread. Where the subcutaneous involvement is 
becoming generalised, and the site of entry of air is accessible, as over 
the trachea, direct open incision should be made down to this level so 
that the air has a free means of escape. It is emphasised that such 
a circumstance will be rare. 


IX. L.\TE PULMONARY EFPECTS 
(o) Exacerbation of previous disease 
The giving of a general anjesthetic may light up or exacerbate old- 
standing disease in the lung, in particular a focus of pulmonary tuber- 
culosis. Hyperamia, irritation of the mucosa and aspiration of secre- 
tions into other parts of the lung are chiefly responsible. Within a few 
days or weeks there is unexplained fever and illness, with appearance 
of fresh and persistent physical signs, while the subsequent course of 
spread is apt to be rapid. Every care, therefore, should be taken not 
to overlook pre-existing phthisis, although quiescent, before giving a 
general anfesthetic, while if e^udence is found ether should he studiously 
avoided. AVhere suitable, spinal aniesthesia should be given, alterna- 
tively gas and o^gen with or without a basal anzesthetic. A similar 
danger, also requiring care in an^hesia, is that of infecting a previously 
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clean “ dr}’ ” case of old-standing or congenital bronchiectasis, a 
risk especially liable to occur during operative treatment of acute 
septic conditions in the nose or sinuses. 

(6) Fibrosis and bronchiectasis 

The danger of residual scarring of the lung, and its accompaniment of 
a septic infection and dilatation of the bronchi, has already been discussed. 
Attempts to avoid such sequel® should be made by assisting in every way 
the resolution of inflammatory areas and by adequate bronchial drainage. 


X. POST-OPERATIVE CARDIO-VASCULAR COilPLTCATIONS 

(a) Shock 

Despite the great amount of investigation carried out on this subject, 
the question of shock still remains a problem of the first importance. 
It is not intended here to enter into any theoretical consideration of its 
various causes, but rather to review briefly those practical aspects 
of its prevention and treatment which concern the surgeon. 

The clinical S}'mptoms of shock need no detailed description in this 
article. Pathologically, they follow primarily from a reduction in the 
volume of circulating fluid, in which capillary dilatation and paralysis 
play the chief part, ^^th resulting inadequate return to the heart and 
fall of systolic blood-pressure. Because of this capillary stasis, the 
peripheral blood becomes concentrated by loss of its fluid elements and 
may actually show a raised haemoglobin and red cell content. 

The chief factors knoum to dispose to post-operative shock include 
age ; loss of blood ; exhaustion from ‘pain ; cold and exposure ; and surgical 
trauma. 

Surgical shock is most likely to occur in infancy and in the aged. 
Loss of blood, whether before operation or at the time, is perhaps the 
most outstanding immediate factor in its production. The volume of 
circulating fluid, already depleted by capillary stasis, is further reduced 
by direct haemorrhage and embarrassment of the heart accentuated. 
Pain increases nervous fatigue and, together with mental anxiety, 
leads to exhaustion and shock. 

The temperature in shock is already sub-normal from a rapid loss 
of heat and lowered metabolism, and any further fall by unnecessary 
exposure or chill will increase its degree. 

Surgical trauma tends to lead to shock in two ways. In the first 
place, any damage or laceration of tissues is accompanied by the 
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liberation into the blood stream of a toxic histamine-like substance, 
which by its action on the capillary tone causes stagnation and fall 
of blood-pressure. Secondly, from stimulation of exposed ner\'e- 
endings in areas richly supplied, a direct depressant effect on the 
vasomotor centre is produced, accentuating the drop in pressure. 

Measures of prevention and treatment udll follow from considera- 
tion of these factors. Haemorrhage must be promptly and completely 
controlled. If direct loss is a predominant factor in the case, transfusion 
of blood before, during, or after operation may be indicated. Fain is 
prevented by adequate doses of analgesic drugs, among which morphia 
is generally indispensable ; it should, moreover, be used freely. 
Measures must be taken to prevent any avoidable loss of body heat 
during operation or afterwards by heating of the theatre and its 
approaches and by sufficient clothing, while in the presence of shock 
warming of the patient by hot-bottles, radiant heat or an electric 
blanket is invaluable. As regards surgical technique the more gentle 
the handling of viscera, even under anaesthesia, and the less prolonged 
the operation within reason, the less the ensuing shock. Blocking of 
nerve trunks by local anaesthesia diminishes the factor of reflex nervous 
inhibition of the medullary centres. 'Where shock is already present 
or anticipated, the most satisfactory anaesthesia is gas and oi^gen. 

In treatment, the measure of outstanding importance is restoration 
of the circulating blood volume. Fluid is given in the greatest possible 
quantity by mouth and by rectum, the latter usually being retained if 
^ven as a slow continuous drip in saline by the Murphy method. "iVhere 
shock is severe the intravenous route must be employed. Infusions of 
saline, either normal or hypertonic, may be given, to which glucose 5 per 
cent may be added. With suitable apparatus a warmed continuous in- 
travenous drip infusion may be given of saline or Ringer’s solution, tjdng 
in the needle, and many pints introduced thereby during the 24 hours. 
"Where single injections are made, it is advantageous to use a 6 per cent 
gum-arabic solution in normal saline to ensure longer retention in the 
circulation. Preservation of the vital centres is aided by lowering the head. 

Drugs are of subsidiary importance if morphia be excepted, hut 
restoration of blood-pressure is aided by subcutaneous injections of 
pituitrin ^1 cc., or adrenalin 5 minims and of epbedrine hydrochloride 
I gr. intramuscularly. 

( 6 ) Myocardial failure and dilatation 

It has been pointed out that the condition of shock commonly met 
with after operation is due to a failure primarily of the peripheral 
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circulation ratlier tlian of the lieart itself. In a less common group, 
the central organ is at fault, circulatory disorder resulting from 
insufficiency and dilatation of the myocardium. 

Such an event is of more frequent occurrence in the obese and elderly 
patient vith a fibroid or fatty degeneration of the heart. The added 
strain of operation and the disturbances of circulation inseparable from 
amesthesia combine, %vith shock and hemorrhage, to produce failure, 
which may be shouTi in several ways. The pulmonary side usually 
suffers ; distension of the right chambers are 8ho^vn by cyanosis, 
engorgement of veins in the neck and pulsation in the epigastrium. Signs 
of passive congestion of the lung bases develop with dyspncea, short 
paroxysmal cough and frothy mucoid sputum, or perhaps a right-sided 
hydrothorax and hepatic engorgement. The ease with which in a feeble 
bedridden subject hypostatic basal congestion passes on to a hypostatic 
pneumonia has already been mentioned, and is an indication to shift 
the position periodically from side to side and to encourage deep 
breathing. 

Rarely, the complication of acute pulmonary cedema may be met 
with after operation, even after the simple giving of gas to an aged 
feeble patient, A sudden flooding of the pulmonary alveoli with thin, 
watery serous exudate occurs, it is thought, from dissociated action of 
the two ventricles and relative enfeeblement of the left. There is 
intense oppression, pallor, and dyspncea with violent respiratory eSects 
and copious gushes of frothy fluid, sometimes blood-stained, from the 
nose and mouth. The breath sounds are weak, with copious bubbling 
rfiles all over the chest. The prognosis is serious, but recovery may 
follow the administration without delay of morphia ^ gr. and atropine 
gr., combined with venesection. 

In other instances, the general slowing of the circulation after 
operation and fall of blood-pressure may result in thrombosis of a 
branch of the coronary artery wth its characteristic syndrome and 
resultmg cardiac failure, usually in the elderly male patient. Failure, 
again, may follow disturbance of rhythm, especially the onset of auric- 
ular fibrillation. Attacks after operation of cardiac asthma or of 
Cheyne-Stokes respiration, apart from the more obvious phenomena 
of a failing left ventricle, should direct attention to the heart. 

Finally, the heart may become involved by a spread of infection to 
the pericardium, either directly from a neighbouring structure or from 
a septic embolus. Infective endocarditis is again a rare post-operative 
complication in a case of severe septic infection. Either of these local- 
isations in the heart is usually terminal and fatal. 
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Treatment of Acute Heart Failure. Absolute rest and skilled nursing 
are the essentials of treatment. A bed-rest will enable the patient to 
recline at the most comfortable angle. Anxiety and mental distress 
must be allayed and sleep obtained. The milder sedatives such as 
chloralamide and bromide and drugs of the barbitone group usually 
fail to give rest or relieve the dyspnoea. Paraldehyde is often more 
efiective and worth a trial, but in most cases morphia J gr. or heroin 
^ gr. is needed, given always with atropine gr. to minimise basal 
cedema and congestion. No other drug is so efiective in cardiac failure. 

Digitalis in adequate dosage should always be given, the amount 
required depending on the degree of failure and urgency of the symptoms. 
"With auricular fibrillation massive doses of the tincture are indicated, 
e.g. 3-4 dr., during the first 24 hours, but with less acute failure and 
a normal rhythm doses of 20 minims 6-hourIy generally suffice. With 
this dosage saturation will usually be reached within 3 days, when 
a reduction will be needed according to the pulse rate. If vomiting is 
present the drug may conveniently be given as Nativelle’s digitalin 
granules 7^ gr. or gr., equal respectively to 15 or 6 minims of 
the fresh tincture. Guy’s pill is also valuable and reb’able, containing a 
groin each of pulv. digitalis folia, pulv. scill© and pil. hydraig, and 
equal in efiect to about 15 minims of the simple tincture. 

With urgent failure strophanthin Tiir-xirr gr. given intravenously 
is equally reliable and more rapid in its effects. Ifdigitalis has already 
been begun, it is better avoided in view of the danger of cumulative 
action. A valuable and safe method is to give three divided doses of 
ouabaine (strophanthin-G) zhn gr. intravenously at intervals of half 
an hour. The drug cannot safely be repeated for 12 hours after full 
dosage. 

If digitalis fails, usually other cardiac stimulants fail also. Diuretics 
such as theobromine sodium salicylate 10-20 grs. t.d.s. may help to 
increase the output of urine. IITiere applicable, purgation by calomel 
and salines will lessen oedema and relieve the heart. With engorgement 
of the venous circulation venesection is indicated, half to one pint being 
removed from the elbow, but in left ventricular failure the benefit is 
slight. Dry cupping of the lung bases or application of leeches over the 
liver is often of value, though the mode of action obscure. Mechanical 
drainage of a hydrothorax is indicated if by its pressure it is producing 
further embarrassment of the heart. 

Other rapidly acting stimulants which may be given in acute post- 
operative cardio-vascular failure include liq. adrenalin 1/1000 5 mi nims 
subcutaneoxisly, of great value with a low blood-pressure, though only 
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temporary in its effect and needing to be repeated at 4-hourly intervals. 
Given as an injection of 1 ce. directly into the heart it is the most 
valuable remedy we possess to combat cardiac arrest under ansesthesia. 

Strychnine is a vasomotor rather than a cardiac stimulant and is 
useful under similar conditions, giving, say, -gV gr. hypodermically at 
intervals of 6 to 8 hours. Camphor 3 gm. in sterile olive oil 1 cc. or 
coramine 1 cc. intramuscularly may similarly be helpful stimulants. 
In pure cardiac failure oxygen is disappointing in its effects unless 
definite respiratory affection is present, when it should always be given. 

In the presence of failure, care must be taken not to overload the 
circulation by giving more volume of fluid than it can accommodate, 
evidencedby oedema, although any severe restriction of intake after opera- 
tion is unwise. Reference has already been made to the value of glucose 
as a cardiac stimulant, given ^vith the feeds as well as intravenously where 
indicated. Alcohol may aid digestion and be a valuable sedative and 
food. The diet should be appropriate to the digestive powers and appetite, 
and consist of frequent feeds with a high milk and carbohydrate basis. 

In any case where cardiac failure has been present, convalescence 
must be correspondingly gradual, rest being enforced until all evidence 
of oedema, venous engorgement or pulmonary congestion has cleared. 


PBEVENTION OF POST-OPERATIVE CHEST CO.MPLICATIONS 
It may be helpful, after separate consideration of the more frequent 
chest sequel®, to co-ordinate the subject in a review of the various 
factors in causation and of the means of prevention which they share 
in common. 

(1) Age, Build, and Previous Disease 
The added susceptibility to these complications in general at the 
extremes of life has been mentioned, together Avith the predisposing 
influence of previous chest disease, obese habit or debility from any 
cause. Over these factors there is from their nature no control. 

(2) Type of Operation 

The overwhelming preponderance after abdominal operations has 
been noted, especially after interference in the neighbourhood of the 
diaphragm, the complications mainly concerned being pulmonary 
collapse and broncho-pneumonia. The frequency of lung abscess after 
operations on the upper air-passages has also been emphasised. 
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(3) The Factor of Impaired Respiratory Expansion 

It has been shown that interference with the free ventilation of the 
inner bases is the most important single factor leading to subsequent 
trouble in the chest. Such inhibition of breathing may be associated 
with a variety of causes, which are enumerated below, together with 
the means of their prevention, 

(o) Trauma to the diaphragm. The predominating importance of 
disturbed function of the diaphragm leading to pulmonary collapse 
and broncho-pneumonia has already been stressed. Damage to the 
structures immediately subjacent is accompanied by a reduction in 
vital capacity by half, sometimes considerably more, its effect being 
increased bv the presence of sepsis. The necessity is therefore clear 
for the greatest care and gentleness in handling of viscera, and a reason- 
able rapidity of surgical technique. Bruising and tearing of tissues 
by “ blunt dissection,” and stretching of incisions by tbe use of heavy 
wide retractors are to be avoided, in view both of tbe local damage 
they produce and of the liberation into the blood stream of thrombo- 
kinase predisposing to thrombosis. Excessively large incisions, especially 
if accompanied by injury or division of intercostal nerves or muscle 
structure, are a similar handicap to respiratory movement. 

(6) Drugs ichich depress the respiratory centre. Care is needed in the 
use of powerful narcotic drugs with a strong affinity for the respiratory 
centre, both before and in the period immediately after operation. 
Morphia and heroin should be given cautiously, and large doses where 
possible avoided. They should be withheld at any rate until there is 
complete recovery of consciousness, for suppression of cough in this 
phase will prevent the expulsion of any secretions which have collected 
in the bronchi during operation. The use of morphia cannot usually 
be dispensed with on the night after operation , but thereafter an attempt 
should be made to substitute for it sedative and analgesic drugs less 
depressant to tbe respiratory centre. Tbe use of atropine gr. 

before operation, and subsequently in repeated smaller doses, is of value 
in stimulating tbe centre and preventing excessive bronchial secretion. 
I^ter, the giving of expectorants such as potassium iodide and ammon. 
carbonate helps to keep the lung bases clear. 

"While basal narcotics are of the greatest value in minimising the 
requirements of volatile amesthetics and so protecting the lungs from 
direct irritation, care is needed in selection of cases and gauging of dose, 
for their indiscriminate use may be followed by undue depression of the 
respiratory centre. 
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(c) Mechanical constriction. The adoption of abnormal postures 
and their maintenance during a lengthy operation may mechanically 
interfere with expansion of the lung bases, as by the disposition of 
hea\y sand-bags under the body in gall-bladder or renal operations. 
Later, constriction by tight bandages or abdominal binders will simi- 
larly embarrass the breathing. Dressings should, therefore, be loosened 
and adjusted periodically as needed for the patient’s comfort. The 
posture adopted after operation, moreover, should be such as will allow 
free movement of tlie diaphragm — the Fouder’s position with a suitable 
firm bed-rest vdlX permit the greatest degree of expansion and avoid 
the upward pressure of the liver and abdominal contents on the 
diaphragm. A frequent change of position and encouragement of 
movement in bed and early sitting-up will assist free aeration, together 
with breathing exercises and massage. Distension of the abdomen by 
tjTnpanites is to be guarded against, and treated energetically from its 
appearance by the usual methods ; the recent use of choline compounds 
has proved of value in this respect. 

These measures not only aid ventilation of the lungs but also 
indirectly promote an adequate venous return and lessen the liability 
to thrombosis. Daily movements and massage of the lower limbs serve 
in the same way. 

Special emphasis must be laid on the great value of carbon dioxide 
gas both as a prophylactic and a therapeutic measure in post-operative 
chest complications, through its physiological action as the normal 
stimulant to the respiratory centre. It has an appropriate place during 
each phase of the operation cycle. During the stage of anaesthesia, the 
depth of breathing may be so adjusted as to maintain a full degree 
of pulmonary ventilation. At the end of the operation the unwanted 
period of anesthesia can be shortened and early recovery of conscious- 
ness assisted by artificial hyperpncea, five to ten minutes usually being 
sufficient. An early return of cough reflex enables the bronchi to be 
cleared of accumulated secretions, retention of which is the main 
predisposing factor in subsequent infection. Volatile anaesthetics are 
‘‘ washed out ” of the circulation via the air-passages, shortening their 
irritant action on the bronchi and avoiding unnecessarily prolonged 
depression of the respiratory centre. 

A supply of carbon dioxide should, therefore, be part of the standard 
equipment of every surgical ward. Routine inhalation of a COj and 
oxygen mixture, 5 to 10 per cent, for short periods of about 5 minutes 
at intervals of 4 to 6 hours during the first two days, or longer, after opera- 
tion is a valuable safeguard against serious chest sequel®, by maintaining 
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an adequate depth of breathing and preventing the accumulation 
of viscid obstructing secretions in the bronchi. If not employed in 
every case, it should certainly be given to any patient whose colour 
is poor or breathing shallow. 

As a measure of treatment CO* inhalation is of similar value, 
though needing to be given in greater concentration and for longer 
period, as already described under “ Pulmonary Collapse.” 


(4) The Factor of Pre-existing Infection 
The presence of potentially pathogenic organisms in the upper 
air-passages prior to operation constitutes an ever-present danger of 
downward spread of Section to the lungs when their vitality and 
powers of resistance are lowered by anaesthesia, and the sofl- prepared 
by stagnation and shallow breathing. Bronchitis, collapse of the 
lung, broncho-pneumonia and the more serious sequel® of pulmonary 
suppuration and gangrene are all rendered more likely of occurrence, 
as is also distant venous thrombosis. 

Wherever possible, therefore, preliminary attention should be given 
to the condition of the mouth and throat. Pyorrhoea should be treated, 
loose septic teeth or infected tonsils removed, and an attempt made 
to clear up any nasal or sinus infection. Any non-urgent operation 
should he postponed in the presence of a coryza, bronchitis, or recent 
catarrhal illness or cold foggy weather. 


(5) Chill and Exposure 

Si mila rly, with a fall of body temperature there is a progressive 
lowering of resistance to isdeotion. Durmg onastbeaia the normal beat- 
r^ulating mechanism is in abeyance, while in addition there may be 
much loss to the body by evaporation, especially with a long open-ether 
operation. It is therefore of the greatest importance to maintaln'the 
body temperature both daring and after operation by w^rm clothing 
and footwear, covering those parts not needing to be exposed, while the 
theatre and ward are suitably heated and the distance of transit from 
one to the other reduced to a mmimom. The building of the theatre on 
the same floor and immediately adjacent to the ward is ideal in this 
respect. As regards operative technique, again, unnecessary loss of 
heat can he prevented by the wanning of instruments and protection 
of exposed viscera from chill hot packings. 
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(6) The Prevention of Septic Aspirationr— Choice and Technique of 
Ancesthesia 

Detailed consideration of the choice of anasthetic for particular 
operations is given elsewhere in the special section dealing with that 
subject. It is therefore discussed here only from the standpoint of its 
relation to chest complications. Undoubtedly, of general anaesthetics 
ether exerts the most irritant effect upon the respiratory passages, 
and the chest is most protected if its use and amount can be reduced 
to a minimum. Even when given indirectly as a rectal-oil administra- 
tion this irritant factor is not altogether overcome, ns the drug has to 
be excreted by the alveoli. When ether anesthesia is desired the pro- 
duction of mucus is reduced by giving atropine before induction. Any 
impurity in the ether null increase its irritant effect, as will excessive 
concentration or incorrect temperature of the vapour. 

The ideal general ansesthetic for major surgery from the thoracic 
point of view is nitrous oxide and oxygen, supplemented where neces- 
sary by a basal narcotic such as avertin or nembutal, which has the 
added merit of calming the patient before operation. For short general 
ansesthesia, e.g. rib resection for empyema drainage, opening of 
abscesses, tooth extraction, intravenous evipan is of great value and 
easy of administration. The use wherever possible of local anaesthesia, 
either alone or as a supplement to general anaesthesia by nerve or 
regional blockage, is a further safeguard. 

It is seldom possible to prevent some increase of bronchial secretions, 
but by appropriate technique of anaesthesia they may be removed as 
formed and prevented from accumulating in the respiratory passages. 
One of the most important factors is that of posture. It has been 
pointed out that the danger of aspiration of infective material into the 
lungs is greatest with operations on the mouth and upper respiratory 
passages, these having the highest incidence of subsequent lung abscess. 
Infective blood, pus, sputum or vomit, or an actual foreign body such as 
a tooth, portion of tonsil or adenoid, gauze, swab, or plugging may be 
sucked down into the air-passages by a deep inspiration past the 
insensitive larynx. The risk is obviously much greater in the sitting 
position, which is therefore to be avoided. In all such operations, e.g. 
tonsillectomy, the head should be kept lower than the rest of the body, 
as in the Trendelenburg or Rose position, so that any foreign body 
falls not into the larynx but into the naso-pharynx or pharynx. In 
some cases raising the shoulders on a sand-bag and alloTving the head 
to hang down haclavards \vill suffice. The endotracheal route of 



2050 POST-GKADUATB SXHIGERY 

anassthesia should be used for all mouth, throat, and nose work in tlie 
adult, as for all operations on the chest. In the latter instance it has, 
incidentally, the further advantage that positive pressure insufflation 
may be employed when needed, c.g. on opening the pleura. By using 
an endotracheal catheter ^vith retxnn air-way, the pharynx can be 
protected by gauze packing, as advocated by Magill, and blood and 
secretions removed by continuous suction through a gum elastic 
catheter passed into the naso-pharynx through the nose. In this way 
clots of blood wll not be allowed to collect in the nose and pharynx 
to be subsequently inspired. Nasal plugging is, of course, to be securely 
fastened outside the nose. At the end of the operation the pharynx is seen 
to be dry before the patient is returned to his bed, and thereafter he is kept 
on his side with the foot of the hed raised until recovery of consciousness. 
The use of CO* to promote hyperpneea would not be free from risk 
unless tbe upper air-passages were known to be free from blood clot. 

Tonsillectomy is not commonly performed under local anaesthesia 
in this country, Where so carried out it is important to maintain as 
far as possible the sensitivity of tbe larynx by avoiding tbe trickling 
down of cocaine solutions, so that blood or pus is coughed up or 
swallowed rather than uihaled. 

Other general points of ansesthetic technique in prevention of 
septic aspiration are a maintenance of the correct degree of aneesthesia, 
and especially the avoiding of violent struggling or straining movements, 
vomiting, deep cyanosis or stertorous breathing during which mucus 
or saliva are inhaled into the lungs by the sudden efforts of inspiration. 

(7) Maintenance of Body Fluids and Circulation 

Finally, the need has been mentioned of ensuring a sufficient volume 
of circulating body-fluid by giving abimdant fluids before and after 
operation, avoiding strong purging and starvation beforehand uith their 
accompanying weakness, and prompt arrest of direct loss of blood at 
operation. In these ways the risks of shock, collapse and subsequent 
venous thrombosis and embolism are minimised, while after operation 
massage and early movements are a further aid in preventing venous 
stasis and maintaining a normal circulation. 
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CHAPTER II 
Autificial Pneumothorax 

Although of recent years the range of useful application of collapse 
therapy and especially of artificial pneumothorax has wdened, it is 
still in the treatment of pulmonary tuberculosis that it finds its most 
general indication. 

The use of collapse therapy in this regard involves no fresh principle 
of treatment, being but a special application of the fundamental need 
for obtaining the maximum degree of rest for the diseased area wherever 
it may be. In the case of the lung the intrinsic difficulty is a mechanical 
one arising from its normally continuous expansile movements with 
respiration. 

In health there exists between the two contrasting surfaces of the 
lung a difference of pressure which prevents it from collapsing, As 
long as the pressure in the pleural cavity remains at a lower level than 
that in the air-passages, and the difference is sufficient to overcome the 
natural elasticity of the alveolar tissue, the lung follows the movements 
of the chest wall and expands with inspiration. If, by introducing 
from without a splint of air into the pleural sac, these pressures are 
equalised, the lung undergoes complete collapse into an immobile 
airless structure lying centrally against the mediastinum, provided 
that it is not prevented from doing so by adhesions or other circum- 
stances. It is upon this mechanism that the principle of pneumothorax 
treatment is based. 

Artificial pneumothorax is but one aspect of the treatment of 
pulmonary tuberculosis, and in no sense is to be claimed as a cure, 
although when properly employed it undoubtedly reduces the risks and 
mortality of the disease. Its use does not in any way lessen the need 
for general care and supervision and the customarily accepted regime 
of hygienic measures. 

Since the disease was first recognised the number and variety of 
special modes of treatment, for the results of which substantial or 
extravagant claims have been made, is legion. Each has had its vogue 
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and for the most part initial enthusiasm has waned or been discredited. 
The most searching test of the value of a line of treatment is time. 
Judged by these standards collapse therapy is fully established. Its 
possibility first conceived over a century ago from recognition of the 
benefit which often follows a spontaneous pneumothorax, during the 
past two decades it has found steadily increasing application. So much 
so that in the ^v^ite^’s opinion it is at the present day in danger of 
suffering in repute from a too liberal interpretation of its possibilities. 
Nevertheless, given adequate care in assessment and choice of case, its 
value is fully accepted by the experienced observer. The wider one’s 
experience of tuberculosis the more sceptical does one become of 
statistics. Supervision, however, of a large pneumothorax clinic 
leaves one in no doubt, from a study of the individual case, of the 
value of the treatment and of the altered outlook on the disease it 
has produced. 

Pneumothorax does not constitute the sole available means of 
inducing pulmonary collapse. The possible need roust be borne in 
mind, either as an alternative measure or to supplement the effects of 
pneumothorax at a later stage, of such surgical means of collapse as 
phrenic avulsion or thoracoplasty. The best results are only to be 
obtained by a co-operation of medicine and surgery, and by a correct 
decision, which experience alone can give, of when and where to 
employ each method. 


INDICATIOIJS IN THE TUEATMENT OF FUL5IONAEY TUBERCULOSIS 
In selecting a case for pneumothorax two primary factors have to 
be reviewed which are usually interdependent — the degree of activity 
and the degree of fibrosis. In general, the greater the evidence of 
toxajmia and the less that of tissue response the clearer is the indication 
for pneumothorax treatment, if not excluded by distribution of the 
lesion. With chronic fibroid disease, on the other hand, pneumothorax 
is not likely to be successful because of adhesions to the chest wall and 
an inability of the fibroid lung to collapse. If collapse therapy is 
indicated in this type of case the methods to he adopted are surgical. 
The acute febrile case ■with wasting and positive sputum is then, for 
choice, the type for pneumothorax, and ideally so if the disease be 
strictly unilateral. If both lungs are involved, then decision must rest 
with the individual case, as considered later. It is unnecessary to point 
out the danger of interpreting the absence of physical signs on the 
opposite side as absence of disease — a careful X-ray is always necessary. 
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(a) Indications in Unilateral Disease. The most clear-cut indication 
then for pneumothorax is the acute exudative or ulcerative form \nth. 
unilateral involvement met vrith most frequently in the adolescent or 
young adult patient, especially in girls after puberty. It is in such 
cases that the most dramatic and satisfying results are obtained. The 
disease process is one of rapidly spreading, broncho-pneumonic infiltra- 
tion breaking dorni into caseous areas and forming ragged soft-Tvalled 
cavities, the absence of resistance being shown by the lack of any 
attempt to wall off the infection by a protective barrier of fibrous 
tissue. The rapidity with which such cavities develop and grow is not 
generally realised, and is to be measured in terms of days rather than 
weeks. In such instances the need for collapse is nearly as urgent 
as is surgery for an abdominal emergency, so rapid is the ten- 
dency for the disease to become bilateral in the absence of collapse. 
The favourable effects of pneumotborax in such a case following 
successful collapse are seen in a diminution or disappearance of fever 
and toxic symptoms, with coincident gain in weight, improvement in 
general condition, and lessening or abolition of cough and sputum, as 
the closure occurs of air spaces and cavities in the lung. With effective 
collapse the soft-walled cavities are in this stage capable of complete 
healing, leaving on subsequent re-expansion of the lung merely a 
puckered scar, sometimes only just visible in the best X-ray. Lymph- 
stasis and passive hypersemia in the collapsed lung and the complete 
cessation of movement are other factors aiding its healing and improv- 
ing the chance of recovery. 

In the fulminating form of a true lobar or caseous tuberculosis, 
which is surprisingly often unilateral, attempts at collapse, though 
even more desirable, are not infrequently frustrated by the firmness 
and solidity of the lung. The confluence of the caseous areas causes 
loss of all elasticity, and attempts at the introduction of air merely 
bring about displacement. 

In less acute disease some degree of pleural adhesion does not 
necessarily prevent a good functional result, but in the above types 
of case the collapse to be effective in holding the disease must be 
complete. 

It is admittedly true that early chronic unilateral phthisis may heal 
on a regime of rest and prolonged sanatorium treatment alone. On the 
other hand, many such cases do continue to spread slowly in spite of 
complete rest. It was previously the custom to lose a considerable and 
valuable period of time, e.g. up to six months, in awaiting response to 
sanatorium and other modes of treatment, finally inducing a pneumo- 
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thorax on the advanced case when these methods had failed. The 
longer the delay, however, the more likely are adhesions to form and 
prevent an efficient collapse later, while cavities extend and become 
permanent with thickened nnyielffing walls. At this later stage also 
the more fibrotic cavity wall is not only less likely to collapse, but 
even so is more liable to re-open in the critical stage of re-expansion 
when pneumothorax is terminated. Moreover, with a persistent cavity 
and positive sputum eventual spread to the opposite lung is an ever- 
present danger, and one which in the acute case is very great. 

The final prognosis and ultimate result of pneumothorax treatment 
is therefore very largely dependent upon a correct, and especially an 
early enough, choice of time. It is unfortunately a commonplace still to 
see in hospital out-patient work large numbers of cases with neglected 
histories and frank bilateral disease. The conclusion is inevitable that 
if diagnosed at an earlier stage a definite proportion of these cases 
would then have been fit subjects for collapse therapy- The writer 
therefore strongly disagrees with the view often stated that only from 
2 to 5 per cent of cases of pulmonary tuberculosis are suitable for 
pneumothorax treatment. 

If collapse therapy is to be given a trial at all in a given case, it 
should on these grounds be use<l early. "With modern facilities the 
dangers are small. Even if unsuccessful the patient is none the worse 
ofi for the attempt, for the step is not irrevocable as with a thoraco- 
plasty. Especially is early use of pneumothorax to be advised where 
the patient is either unable or unwilling to devote months or years to 
sanatorium treatment, or where he will not submit to the discipline 
involved. Frequently with an efficient collapse he can be rendered 
fit to resume and continue his employment at a much earlier stage than 
without such interference, and breakdown is less likely to result from 
overwork or indiscretions of living. 

Any unilateral case, therefore, in early adult life, in which, with a 
persistently positive sputum and clinical eridence of activity, a month’s 
absolute rest in bed fails to bring about complete subsidence of fever 
and clearing of the extent of infiltration in comparable serial skiagrams, 
or on the contrary is accompanied by a spread of disease, should be 
submitted to an attempt at collapse by pneumothorax. Especially is 
this the case if recent cavitation is present. Again, the younger the 
patient and the greater the degree of fever and toxsemia the more 
urgent is the collapse and the shorter the preliminary period of observa- 
tion should be. 

In the type of unilateral case, also, in which although wth 
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complete rest the patient remains afehrile, yet no reserve remains, and 
with getting up or slight exertion fever again returns, pneumothorax 
should be induced. With the affected lung collapsed and immobilised 
many patients of this class will be able to earn a living and even 
lead a fairly active life, and in any case the risk of breakdown is 
reduced. 

Even if after sanatorium treatment recovery of stability and health 
is regained, but the sputum remains positive, or large cavities and 
abundant sputum persist, collapse by pneumothorax should be 
attempted in the first place. The final results after a period of years 
between T.B. positive and T.B. negative cases is so striking that every 
attempt should be made to abolish the tubercle bacilli from the sputum, 
and a pneumothorax may turn the scale In this regard. Two dangers may 
be averted — ^that of spread and that of conveying infection to others. 
It may be possible by this means to certify the patient free from 
tubercle bacilli, as is often required before resumption ot work is 
aUo^Yed. Moreover, although the pneumothorax obtained be only 
partial (as udth a large cavity is not unlikely) it may be possible 
by subsequent division of adhesions to convert it into a complete 
collapse. 

Similarly, the case which after initial success of hygienic treatment 
has a relapse with recrudescence of activity in the affected lung and 
spread of infiltration should be submitted to pneumothorax. 

A further indication in the unilateral case is severe or repeated 
hEBmoptysis. It is not possible as Avith beemorrhage elsewhere to apply 
direct pressure, but collapse of the diseased area will often allow the 
affected vessel to retract, and is therefore the most logical form of 
treatment to arrest the bleeding. With copious hemorrhage not 
subsiding with rest and morphia, provided that the affected side is 
knoum, the lung may be smartly collapsed without the need for refine- 
ments in grading the amount of air. Often only a partial collapse may 
be needed. Rarely the hjemorrhage may be arrested by partial collapse 
of the opposite lung, if adhesions prevent collapse of the side of the 
bleeding. 

A^Tien small h^moptyses recur at frequent intervals and interfere 
uith the patient’s occupation their occurrence may be arrested by 
a pneumothorax. The indication here is not so much to prevent 
blood loss as to minimise the risk of spread by aspiration of infected 
blood. 

Tuberculous laryngitis is always due to direct infection by the 
passage over the larynx of tubercle bacilli-laden sputum. The removal 
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by coUapse of the lung of the source of supply frequently leads to 
healing, and pneumothorax is therefore indicated rather than the 
reverse. The resulting diminution of cough likewise gives more rest 
to the diseased larynx. The complication of definite abdominal tuber- 
culosis, usually ulceration of the ileum, contra-indicates treatment — 
diairboea due only to toxsemia not bo. 

In phthisis complicated by pregnancy which has already passed the 
16th week little is gained from operative termination, and if the 
disease is unilateral pneumothorax should be induced \vithout delay. 
Such cases will go through the whole of pregnancy and labour without 
added difficulty and the serious risk of breakdown in the puerperium 
is minimised. 

In some cases of tuberculous pleural effusion where clinical symp- 
toms and a skiagram show evidence of disease in the underlying lung 
parenchyma also, it is correct treatment to replace the fluid by air 
and to maintain a pneumothorax. If the effusion were left to be spon- 
taneously absorbed, collapse at a later stage, if then desired, would be 
prevented by extensive adhesions. In similar circumstances with 
spontaneous pneumothorax it may be desirable to piaintain the 
collapse artificially. Phthisis compUcating diabetes mcllitus is prone 
to assume a rapidly spreading caseous form, and if unilateral when 
discovered should be regarded as an indication for collapse. 

(6) Indications in Bilateral Disease. In the majority of cases of 
pulmonary tuberculosis at the time of coming under observation the 
disease is not confined to one side. Although the end-results of 
pneumothorax arc by no means so satisfactory as in the unilateral case, 
collapse therapy of the more affected side is not necessarily excluded 
as a possible means of benefit. 

Throughout the course of treatment the condition of the functioning 
lung must be watched with even greater vigilance. Although subjected 
to an added strain, yet if the case be chosen with care, a lesion on this 
better side may improve or heal as a result oi the more satisfactory 
general condition and reduced absorption of toxins which follow 
collapse of the more affected lung. An added factor in healing of the 
functioning lung is the hyperajmia which also occurs from diversion 
of the pulmonary circulation. 

The collapse must be induced gradually, and often kept partial 
with low pressiires, avoiding any displacement of the mediastinum 
which would cause an added strain on the better side and a flare-up of 
disease. The selection of case must he a matter for indmdual 
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judgment. The writer^s view, based on cases referred from a variety 
of sources for continuation of ambulatory treatment, is as already 
expressed, that its capacities are being strained by a too generous view 
of its indications and possibilities. 

An apical lesion on the sounder side is less of a contra-indication 
than is a basal witb its greater expansion. Infiltration of the left base 
is particularly dangerous and apt to flare, in view of the pressure and 
constant movement conducted from the heart. The type of bilateral 
disease most suited for pneumothorax is that in which an old and 
fibrotic lesion of one apex -without great activity is complicated by an 
acute spreading exudative flare of disease on the contra-lateral side. 
This latter lung should then be cautiously collapsed, avoiding high 
pressures. The radiological appearance furnishes a further guide. 
Soft fluffy shadows with ill-defitied edges suggest activity of disease. 
The older and less active the lesion the more linear, dense and sharply 
defined do the shadows become. As a working guide it may be said 
that if pneumothorax is contemplated on one side, there should not be 
greater involvement in disease than one-third of the opposite (sounder) 
lung. Prolonged general hygienic treatment will all the more be 
needed, and in some cases supplementary measures such as gold 
administration. 

In a few’ cases, bilateral collapse may be employed ; its more usual, 
and certainly more often successful, application is by allowing the 
originally collapsed lung to expand, completely or in part, followed by 
induction of pneumothorax on the opposite, more recently affected, 
side. More rarely, collapse may be maintained on both sides simul- 
taneously, a procedure calling for considerable dexterity. In either 
case the results of pneumothorax treatment in bilateral disease bear 
no comparison with those in unilateral disease. 

Contra-indications. The most obvious contra-indication to artificial 
pneumothorax is the frankly bilateral case, whether acute or chronic. 
The opinion already expressed may be repeated, that pneumothorax is 
often expected to cure cases which are really of this group. 

The fact that a unilateral case is early is in itself no contra-indication 
to attempting pneumothorax if on other grounds already detailed it 
appears suitable. The time needed to restore to health can by these 
means frequently be shortened. Xothing under a year’s sanatorium 
treatment is of any lasting benefit, and only too frequently under the 
present scheme of institutional treatment initial improvement is 
promptly followed by relapse on returning to inferior home conditions. 
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The chance then of inducing collapse has been lost owing to extensive 
adhesions. One feels that, admitting the failures of pneumothorax, 
more cases would become permanentlj arrested if every case with 
active spreading disease of one lung and a positive sputum were 
collapsed without delay. 

From the pulmonary aspect the main contra-indication apart from 
bilateral disease is the chronic fibroid type where, even if a space were 
found despite adhesions, the lung would in virtue of its loss of elasticity 
become displaced rather than collapsed. Other pulmona^ contra- 
indications include severe emphysema and chronic bronchitis, whether 
primary or secondary to asthma, and fibrosis due to any other cause, 
where further reduction in the capillary lung-field is not tolerated. 
From the general standpoint, any myocardial weakness or lack of 
compensation is an absolute bar to collapse, since the added circulatory 
load and possible displacement hamper still further the already 
burdened heart and may produce gross failure. Similarly above the 
age of 46 to 60 years pneumothorax is seldom well borne. 

ECDICATIOKS Df NON-TUBERCULOUS DISEASE 

Pneumothorax is iisefully employed as a means to abolish the pain 
of acute pleurisy when this is excruciating and unrelieved by simpler 
measures. Relief is usually dramatic from the introduction of a 
moderate amount of air, e.g. from 200 to 400 cc., enough to ensure 
separation of the pleural layers. Recently induction of pneumothorax 
has been advocated in the treatment of lobar pneumonia (Taylor [1], 
Coghlan [2]). Its trial is still in the experimental stage, and only a 
small proportion of cases will be suitable. Its employment should be 
restricted to cases seen early, within three days oi onset, where con- 
solidation is confined to one side, there is no complicating factor of 
previous cardio-vascular disease and, especially, where serum treatment 
is unsuitable. The rationale is, as in tubercle, an aim at resting the 
aSected lung and thereby reducing the circulation of toxins by collapse 
of the pulmonary vessels and lymphatics. The introduction of from 
300-400 cc. of air on the afiected side, not necessarily a painful process, 
is followed in favourable cases by marked falls of temperature, pulse 
and respiratory rates as an artificial crisis, in others by a more gradual 
lysis, with coincident improvement in the general condition. The 
relief of pain alone makes for progress, but in the few cases personally 
observed this has not appeared to be the sole factor. A temporary 
increase of fever following the introduction has been described prior 
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to tlie improvement, although in the writer's limited experience this 
is not invariable. Absorption of air from the hjper^mic pleura is rapid, 
and two or three further injections of similar or larger amount may be 
needed at 12- to 24-hour intervals should fever and general symptoms 
recur. Contrary to what might be expected the likelihood of empyema 
does not appear to be increased by this treatment. Jlany more cases need 
to be reported before any final conclusion can be formed of its value, 
but it appears promising and the results so far justify an extended trial. 

In the treatment of bronchiectasis pneumothorax, when it can be 
obtained, is of definite value in some cases of unilateral basal affection, 
where by keeping the lung collapsed over a long period the cough, 
offensive sputum and general intoxication are greatly reduced. 
Recurrent hasmoptysis may similarly be prevented. The results of 
pneumothorax are, however, often disappointing, for by blocking the 
drainage of cavities the patient’s condition may be made worse. Recent 
work has shown the striking success, in carefully selected cases, of 
lobectomy, but the simpler treatment should always be tried first. It 
has the drawback that the collapse, to he effective, has to be maintained 
often over many years, since symptoms usually return when re- 
expansion is allowed. If unsuccessful, however, pneumothorax should 
not be so long maintained that, aftera subsequent lobectomy, the upper 
lobe is inhibited from full expansion to close the resulting cavity. 

In lung abscess, though advocated by some authorities, pneumo- 
thorax is contra-indicated, the danger of a septic pyo-pneumothorax 
being such as to make it an unjustifiable mode of treatment. 

A further modern use of artificial pneumothorax is as a diagnostic 
measure to enable thoracoscopy to be carried out, e.g. for localisation 
of an intra-thoracic tumour, or as a preliminary to operative procedures 
such as removal of a tumour, lobectomy, or insertion of radium. 

Apparatus. Simplicity of apparatus is to be desired ; the cost is 
less while defects are readily observed and corrected. The principle 
adopted in the well-knouTi Lillingston and Pearson apparatus, a 
modified tj'pe of which is shown in figure 1063, is one of simple 
siphonage (see fig. 1064), the flow of liquid from one bottle into a second 
graduated bottle at a lower level displacing a measured amount of air into 
the chest through a suitable tubing and needle. The bottles are cylin- 
drical in shape, each of about 1200 cc. capacity vdth. well-fitting rubber 
stoppers, the second bottle being marked from 0 to 1100 cc. in divisions 
of fifty. Inserted into the rubber tubing leading to the chest are glass 
filters loosely filled with sterile cotton wool, and a glass window. Safety 
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is ensured br the proTiision of a water manometer attached to the 
chest-piece, so that when the needle is in the pleural cavitr character- 
istic oscillations of the coloured fluid in its glass limbs can be seen 
before any air is allowed to enter the cbest. An arrangement for the 
rapid re fillin g of the bottles is also fitted. Connections to the bottles 
and to the chest can each be closed by suitably placed taps or clips, 
the use of taps ensuring longer life to the rubber tubing. The fluid 
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)minonly used in the bottles 
either a 1 in 100 solution 
[ carbolic acid, or 1 in 1000 
lercuric chloride, and may 
e coloured if desired. The 
ottles arc readily sterilised 
ith strong carbolic acid and 
tie tubing boiled or dry 
terilised. 

Many other forms of 
pparatus have been devised 
f which space does not allow 
tetailed description. Heaf’s 
pparatus (fig. 1065) is a 
imple type, lighter and more compact than the Lillingston and Pearson 
md avoids the need of a water container. Air is displaced by the even 
jollapse of a bellows of 500 cc. capacity having a heavy metal cap and 
graduated scale. Inlet and outlet taps are fitted, with a reducing valve 

and spring manometer 
between the bellows and 
the chest-tubing. 
Between the manometer 
and the needle a simple 
filter is placed. The flow 
of air can he regulated 
by adjusting a screw on 
the reducing valve. 

A\^ingfield’s apparatus 
(fig. 1066) works on a 
rather similar principle, 
having a brass hand-pump 
which expels exactly 50 cc. 
of air into the chest at each 
stroke. It is fitted with 
valves and a spring 
pressure gauge, while a 
pin-hole opening in the 
delivery-tube acts as a re- 
ducing valve and prevents 
air from being forced in 
under too high a pressure. 
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Technique of induction and refills. It is essential that for induction 
and the early part of treatment, usually for the first three to four weelcs, 
the patient should remain in bed. In some circumstances more pro- 
longed recumbency is necessary. 

No elaborate preparation or special diet is needed, but it is better 
not to induce the pneumothorax immediately after a meal. Pre- 
liminary injections of morphia or atropine are also unnecessary, 
although if the patient is apprehensive and nervous 20-30 grains of 
bromide may with advantage be given an hour earlier. It is very 
rarely that stimulants are called for, but it is wise to have available 
at the induction the usual restoratives such as brandy and a hypo- 
dermic syringe ready charged with 1 cc. of adrenalin solution. 

A correct qyosture of the patient in bed is of importance. He should 
lie with the affected side uppermost, the jibs being well separated by 
pillows placed under the sound side, the head being kept low with only 
a single small pillow not supporting the shoulder. 

The site of choice for induction is where the chest wall is com- 
paratively th^, the ribs most widely separated, and the excursion, of 
the lung a maximum, with less probability therefore of adhesions. 
Friction signifies movement beneath and a probable free space. Over 
signs of cavitation puncture is best avoided. The radiological appear- 
ances also are a guide in selection of site. 

These considerations apply most favourably to the flank in the mid- 
a^lary line where the first attempt at induction should normally be 
made, either in the 4th or the 5th intercostal space. If not successful 
the attempt should be repeated in the adjoining space either above or 
preferably lower. If again no free pleura is found, a third puncture 
may be made posteriorly in the 7th or 8th space immediately below 
and interna} to the interior angfe of the scapula, avoiding the thick 
scapular muscles by drawing the arm well forwards and upwards. If 
three punctures in different places are equally unsuccessful it is unlikely 
that further attempts will be of value, since the lung is probably widely 
adherent to the chest wall and at the best an indifferent collapse of 
doubtful benefit will be obtained. In any case not more than three 
attempts should be made at any one sitting. In some patients they 
may be made on successive days. It is quite safe, if it is desired to 
pursue attempts at collapse and other sites fail, to try to obtain a swing 
in the first or second intercostal space, keeping strictly in the mid- 
clavicular line. If the pleura is adherent here also, further attempts at 
pneumothorax should be abandoned. 

It is not possible to foretell with any exactitude in which cases 
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adhesions, are present or whether in a given case collapse will be 
obtained. It is sometimes successful even w’hen X-ray appearances 
suggest extensive adhesions, and similarly undue optimism is some- 
times met with disappointment. It is of course essential to have a 
first-class skiagram of the chest hefore treatment is begun, and in 
some cases stereoscopic films are helpful, though not necessary as a 
routine. 

The skin of the area chosen is first prepared with, ether and iodine, 
and the site of induction thoroughly anrosthetised 'aith plenty of 
2 per cent novocaine and adrenalin solution, paying especial attention 
to the parietal pleura. If the Ri\'iere t)rpc of induction needle is used 
it is helpful to make a small preliminary nick into the skin with a sharp 
scalpel to lessen the degree of pressure needed in inserting the induction 
needle and render it easier of control. With the smaller bored Kiiss 
pattern of induction needle, as with all refill needles, this nick is not 
necessarj'. AU needles used for chest work should, of course, be really 
sharp when the procedure of puncture should he completely painless. 
Both induction and refill needles are used dry, being either dry sterilised 
or flamed from spirit. Types of needles in common use are illustrated 
in figures 1067 (a) and (b). 

The induction needle is designed to avoid injury to the lung by 
type puncture of the visceral pleura. The most commonly used Biviere 
(fig. 1067 (a)) has a sharp bayonet-pointed trocar passed through a blunt 
circular-ended cannula. Refill needles, on the other hand, have no need 
for this precaution and can have a simple sharp bevelled point. With 
the fluid in the t-wo bottles level and the needle connected to the 
apparatus and open solely to the manometer, the needle is inserted 
slowly through the subcutaneous and muscular tissues, gauging their 
thickness according to the patient’s nutrition. ^Mien at the required 
depth, the trocar is mthdra’^Ti and the blunt-ended cannula pushed 
gently but firmly through the parietal pleura, which often gives way with 
an audible pop and a sense of sudden ceasing of resistance. It is important 
at this stage that the patient should breathe regularly and avoid any 
restlessness or cough, and that the needle be kept perfectly still, other- 
wise its point readily slips out of the space found. IITien the end of the 
needle is definitely betw'een the pleural layers, a well-marked swing 
of the manometer fluid occurs with inspiration and expiration and a 
negative pressure of several centimetres is shown on the scale. Then 
and then only is it safe to open the clips, or turn the taps as the case 
may be, and allow air to enter the pleura. 

The negative pressure found varies a good deal in difierent cases. 
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being often in the neighbourhood of an average of —10 cms. of xvater. 
The amplitude of swing also varies, of course, with the depth of breath- 
ing, but it should normaUj' be at least 4 cms. of water to be convincing 
evidence of a successful insertion. 

The clips are opened or the taps turned and air is allowed to he 
sucked iu by the negative pressure of the cbest until 10b cc. or so b&ve 
entered. Then by raising the proximal bottle slightly about 300 to 350 cc. 
in all are introduced. The manometer readings and the volume of air 
given ate recorded and the needle withdrawn. Collodion is usually 
unnecessary ; pressure by the patient with a pad on the site of induction 
and avoidance of cough, aided if need be by a linctus, will prevent 
bleeding and surgical emphysema. A rest of half to one hour after a 
fill should be enforced, at least at the beginning of treatment. 

There is no fixed amount of air for induction, but it is inadvisable 
to give a larger volume than stated above, since undue compression of 
the lung in the early stage of collapse may by squeezing out tuberculin 
into the blood stream cause imdesirable general disturbance and put 
excessive strain on the sound long . Anv disease of the healthier long 
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is an indication for greater caution and small fills. It should be an 
invariable rule never to give a second fill until any general reaction 
from the previous one has completely subsided. If this precaution is 
observed, the disaster of precipitating a rapid contra-lateral spread at 
the onset of treatment will be avoided. Similarly it is usually undesir- 
able at this stage to raise the pressure at a fill by more than 4 cms. of 
water. 

It is usually evident from the start whether a good collapse is likely 
to be obtained or whether only a small space has been discovered sur- 
rounded by adhesions. In the latter instance the pressure rises rapidly, 
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even to the positive side, ^th the introduction of only a small volume, 
e.g. 100 cc. of air, an indication that attempts at collapse are not Tvorth 
proceeding with, at least at the present site of puncture. Further trial 
should be made elsewhere on the chest. 

If no marked negative pressure is recorded nor oscillation of the 
manometer obtained, the needle is not in the pleural cavity. If the 
rule is strictly adhered to, not to admit air in these circumstances, 
the risk of air-embolkm is completely avoided. 

In a few instances the manometer records a high negative pressure 
as soon as the needle is introduced, but oscillations are slight or rapidly 
cease. The cannula end is in the pleural cavity, but is blocked by the 
visceral pleura. In these circumstances it is readily cleared either 
with a special blunt trocar or by allowing a little air to be sucked in to 
separate the layers by opening and immediate closure of the clip. 

If the end of the needle be in the Inng tissue or a bronchus, small 
oscillations occur with breathing of about a centimetre or two around 
a mean atmospheric pressure. If in error air is then introduced no 
rise of pressure occurs. Insertion of the needle into a blood-vessel is 
extremely rare, and is shown by a high steadily rising pressxire and the 
appearance of blood in the glass window of the tubing. Similarly if a 
pleural efiusion be entered, liquid appears in the tubing and no swing 
is obtained. 

Choitx of gas. The use of air is now universal. Xitrogen gas is 
absorbed slightly more slowly, but difficulties of preparation far out- 
weigh any practical advantages. O^gen is occasionally used bv some 
physicians where a rapid absorption of gas is wanted, as after the 
replacement of a pleural effusion. 

liefXls. It is in the assessment of refill requirements that judg- 
ment is most needed. As regards amounts of air, spacin®’ of fills and 
optimum pressures each patient is a law unto himself. 

The pleura is most absorptive early in treatment. The longer a 
pneumothorax is maintained the more slowly is the air absorbed and 
the less frequently, therefore, are refills needed as time proceeds, with 
correspondingly smaller volumes at each fill. 

If collapse of the lung is induced gradually over three to four weeks, 
while the patient is resting in bed, little subjective discomfort results 
from the altered intra-thoracic pressure — at the most some temporary 
shortness of breath and tightness of the chest, which the patient can be 
assured will pass off. The first refill is given on the dav after induction, 
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and the intervals thereafter increased gradually, usually by a day at a 
time until a week is reached between Mfills. The object is to get the 
lung collapsed to the desired extent during the time the patient is in 
bed, and then so to maintain this level by correct control of the intervals 
and amounts tliat neither does the lung prematurely expand in con- 
certina-like fashion between fills nor is unnecessarj’ compression and 
mediastinal displacement produced. 

In finding the optimum interval for a particular patient the aid of 
X-ray screening is essential. The duration of each exposure should be 
short — a few seconds suffice, search for details of lung infiltration being 
reserved for films. Until the collapse has become well established 
screening before a refill is as valuable as screening after, in that the 
maximum expansion between refills is seen. 

The interval betAveen refills in most cases can after the first few 
months be gradually lengthened to about a fortnight, and then 
increased slowly to three, four or more weeks towards the latter end of 
treatment. 

The guide throughout treatment is intra-pleural pressure and not 
fixed amounts of air. Having found the optimum pressure for com- 
plete collapse, the object should be to restore this final pressure at each 
refill. Considerations of what is the optimum pressure at a particular 
stage of treatment will vary witli other factors during the progress of 
the case. 

it is found that approximately the same volume of air is 
needed at each refill to maintain a constant final pressure it may 
usually be assumed that the progress of the case is satisfactory and 
that the collapse is being kept up to the same degree. Any sudden 
alteration of initial pressure or of the amount of air required calls for 
investigation, and usually means the appearance of fluid. The volume 
of air needed varies also with the degree of exercise taken, the presence 
or absence of adhesions, and the individual capacity of the chest. 

Too great a volume should not be given at each refill. The need 
for more than about 600 cc. of air is an indication of undue expansion 
betAveen refills and calls for a corresponding shortening of the interval. 
On the other hand, if the amount is less than say 200 cc., refills are 
probably being given needlessly often. It is safer to err on the side 
of too frequent rather than too large refills. 

The presence of adhesions has a great influence on the A’olume of 
air needed and the pressure in the pneumothorax cavity. If they are 
extensive a rapid though temporary rise of pressure, e.g.up to 4-20 cms. 
or more, occurs as soon as air is introduced into a small localised space. 



2008 POST-GRADUATE SURGERY 

■With more slender adhesions the rise is less rapid, and early in treat- 
ment a safe degree of stretching can be obtained by cautiously raismg 
the final pressure. In the early stages positive pressures should be 
studiously avoided ; adequate collapse is usually obtained simply by 
a lowering of the negative pressure originally present, keeping slightly 
on the negative side of atmospheric. High positive pressures increase 
the risk of pleural effusion resulting from rupture of an adhesion, and 
by displacement of the mediastinum give rise to tightness and dis- 
comfort in breathing, while an unnecessary additional strain is imposed 
on the opposite lung, with increased risk of spread. The danger is also 
present of tearing open a cavity with secondary infection of the pleura. 
Later in the treatment, when the pneumothorax cavity is contracting 
and obhterating. there is less objection to positive pressures in an 
attempt to slow down the re-expansion of the lung, or after a phrenic 
a^mlsion to increase the degree of apical collapse. It may with a 
shrinking space be permissible and safe to work on volume, rather than 
pressure control, for the mediastinum is firmly fixed and little harm 
results from the high pressure. In such cases the initial reading also is 
often remarkably low. In some circumstances the pressure is deliber- 
ately raised in an attempt to stretch an adhesion prior to thoracoscopy 
and cautery. The danger of rupture of an adhesion by large fills and 
high pressures is no small one, and a safer procedure, with better chance 
of stretching, is to give smaller fills at more frequent intervals. 

Similarly after the outpouring of fluid or even after a dry pleurisy 
the rate of absorption of air by the pleura is greatly reduced. The 
intcn*al may with advantage be increased and smaller amounts are 
needed. It i.s found that a higher pressure is subsequently required to 
maintain the collapse. In such a case oleothorax may be suitable. 
In the recording of pressure readings it is the mean figure only which 
is significant, as the width of oscillation varies both with the depth oi 
breathing and the bore of the needle used, the finer its calibre the 
smaller being the swing obtained. • By some the use of an oil mano- 
meter is recommended to overcome this objection, the oil by its weight 
giving almost a single mean reading only. It is, however, less easy to 
be certain of being in the pleural space, and any advantages are out- 
weighed. 

A considerable variation of pressure occurs also with alteration of 
posture during a refill, readings being higher when sitting up than when 
recumbent ; for this reason the patient should adopt the same posture 
throughout treatment, most conveniently l}*ing on the sound side. 

The site on the chest wall where refills are given should be kept 
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roughly constant as long as the pleural membrane below is not found 
to become too tough and resistant. In that case a fresh suitable 
position should be discovered by screening. 

During the first few months, at least, of treatment a local anccsthetic 
should always be given. Later as the pleura at the site of repeated 
puncture becomes less sensitive it may, unless the patient is imduly 
nervous, be safely dispensed with, provided the refill needle used is of 
fine bore and really sharp. AVith these provisos a good proportion of 
patients actually prefer a single prick to two, and the risk of pleural 
shock is not thereby increased. The skin should be held taut and, the 
right place being defined, the needle introduced quickly. 

General effects of fneumothorax and control of tlie fatioit. The 
mechanical giving of fills is by no means the most important factor in 
treatment. Each visit calls for a careful survey of the patient for 
changes of any kind whether in symptoms, weight, temperature or 
physical signs, and for their assessment in conjunction with X-ray 
findings. 

Frequent screening, supplemented by film examination as often as 
may be deemed necessary — preferably at not longer than three-monthly 
intervals — is essential for keeping acquainted ^vith the progress of the 
case and controlling the degree of collapse. If effusion occurs, screening 
should be carried out before and after the refill at each attendance ; 
for straightforward cases this is neither necessary nor desirable, as it is 
possible Nvithout due care to over-expose a pneumothorax patient to 
radiation. 

Physical signs. No precise information as to the degree of collapse 
is afforded by ordinary physical examination. Signs regarded as 
pathognomonic of pneumothorax, as for example the coin sound, are 
much less marked than in the spontaneous variety owing to the lower 
iutra-pleural tension. The percussion note is hyper-resonant or 
tympanitic, with inhibition of movement, breath sounds, voice con- 
duction and added sounds, seldom absolute, but varying with the 
degree of collapse. Of greatest significance on the side of the pneumo- 
thorax are basal dullness and succussion splash, evidence of effusion. 
Splash on shaking, perhaps first noted by the patient, often precedes 
the appearance of dullness and persists afterits disappearance. Encysted 
fluid gives rise to anomalous signs and splash is seldom elicited. In the 
stage of re-expansion coarse and often painless friction is heard. 

Of much greater value is routine examination of the sound side, 
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•which should never he oimtted, the axillarj* region not being over- 
looked. The results of a metiailous examination at the onset of treat- 
ment should be recorded and used as a guide. Auscultatory signs are 
of the chief importance. Absence of added sounds does not, of course, 
mean absence of disease, but the fresh appearance of fine inspiratory 
rales is of the greatest significance, nearly alwa)*s meaning a spread of 
active disease, and calls for immc<1iate X-ray confirmation. Coarse 
rales, especially if not persistent with cough, may be only bronchitic, 
or evidence of fibrosis and healing. Such coarse added sounds heard 
immediately along the border of the vertebral column are frequently 
conducted from the opposite side, and if confined to this region and no 
abnormality is seen in a skiagram over the area concerned they may 
he ignored. In this respect the accentuation by pneumothorax of the 
normal vascular shadows throughout the uncollapsed lung must be 
home in mind and not be mistaken for disease. 

Febrile reactiohs are not desired, and in the case progressing satis- 
factorily do not occur. They suggest either too large a refill for the 
patient or active disease m the sounder side. In some patients, especi- 
ally at the beginning of treatment, the pleura is undoly sensitive even 
to the insertion of air and a febrile response occurs, accompanied by 
aching pain in the chest or shoulder and perhaps effusion. The rule 
has already been mentioned that a second fill should be ^v-ithheld until 
any fever following the first has completely subsided. 

The presence or absence of sputum must be recorded, with periodic 
examination for tubercle bacilli, and final pressures, length of interval, 
and further duration of treatment must be constantiv re^^sed in the 
light of progress. 

The degree of collapse to be aimed at for any particular patient is 
that at which hb general health is best maintained. Those cases 
undoubtedly do best in which it is possible to obtain a complete collapse 
without displacing the heart and great vessels (fig. 10G8). Fora collapse 
to he functionally efficient does not, however, imply that it must of 
necessity he anatomically complete. Too shallow a degree, on the 
other hand, will fail to control cough and sputum and the general 
symptoms of illness. It is important, moreover, not to let the lung by 
oversight expand completely between refills, as within only a few dap 
it will probably become firmly adherent and difficult or impossible to 
collapse again. On the other hand, excessive collapse with displace- 
ment of the mediashnum, as d«cribed later, brings in its train wasting 
and dppncea. 

In any pneumothorax case the body weight tends to fall slightly 
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during the stage of compensation. Later, if treatment is being success- 
ful, there should be a progressive increase of weight and disappearance 
of all symptoms of illness. 

It is mse to proceed slowly during the early stages, giving full 
opportunity for compensation % adequate rest in bed and then pro- 
ceeding to get the patient up by gradually increasing steps. In many 
cases it is safe to allow a return to regular light employment after 
about a year’s treatment, unless for special reasons contra-indicated. 
A return to work without fear of conveying infection is also aided by a 
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disappearance of sputum or its conversion from being T.B. positive to 
being persistently T.B. negative. In no case in which tubercle bacilli 
are still present can treatment be regarded as successful. The ability 
to work is in itself a factor in improving mental well-being and aiding 
final recovery. 


COMPLICATIONS 

Pleurisy. Pleurisy is a constant accompaniment of pulmonary 
tuberculosis whenever the disease reaches the surface of the lung. The 
collapsing lung is not immune from a similar complication, but in virtue 
of fchechangedrelationshipofhingtopleuraitsoutuardeffectsarealtered. 
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It is not known how common a simple fibrinous pleurisy is in the 
course of pneumothorax treatment, as the absence of friction between 
the pleural layers renders it painless and relatively symptomless. It 
is to be suspected when malaise and slight fever are accompanied by a 
rise in the initial pressure or sudden drop in the volume of air required 
at a fill. Xot infrequently screening at the subsequent refill will reveal 
a trace of fluid in the costo-phrenic sinus which may be absorbed or 
may proceed to a definite plexiral effusion. 

Pleural effusion is a very common complication of pneumothorax 
treatment, occurring at some time and to some extent in about half the 
total cases. It is met with considerably more frequently among those 
patients in whom adhesions prevent a complete collapse of the lung, 
and its probable cause is tbe stretching and rupture of a fine adhesion 
at a point where tubercle bacilli can be liberated into the pleural cavity. 
For a like reason although no stage is exempt it is found usually early 
in treatment, e.g. within the first few months when the pleura is most 
sensitive and stretching of adhesions chiefly occurs. In a small scries 
analysed at Victoria Park Hospital, of 164 cases in which adhesions 
were present, effusion was found in 78, whilst in 52 contemporary 
cases with no adhesions and complete collapse fluid occurred in 4 
only. The precipitating factors of a pleural effusion in a given case 
are not clearly known, but it is a logical if unproved argument that 
high pressures are likely to increase their frequency of incidence. 
Deliberate forcing up of pressure to stretch adhesions and their 
actual division by thoracoscopy are not infrequently followed by 
fluid. 

The effusion may he of any degree from a mere symptomless trickle 
discovered only on routine screening to complete filling of the affected 
side, with, dyspnoea and cardian displacement requiring replacement. 
The degree and acuteness or otherwise of svmptoms tally in great 
measure with its amount — the more severe and abrupt the general 
disturbance tbe more likely is the pleural reaction to advance to a 
large effusion and to persist. Clinically in such a case there is malaise 
and fever for a few daj^ with discomfort and aching pain in the chest, 
and if the effusion develops rapidly tightness and dyspncea of pro- 
portionate degree. On e.xamination the heart is found to be displaced 
with dullness and succussion splash at the base. Splash is generally 
best heard over moderate rather than very large efesions, and may 
be first evident to the patient. Screening shon^ the extent of the 
effusion with a sharp upper border remaining horizontal with alteration 
of posture (fig. 1069). 
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In by far the majority of cases the fluid is of a serous type, with 
the characters of a true tuberculous exudate. It is rich in lymphocytes, 
sterile on culture, and tubercle bacilli are not usually demonstrated 
except by guinea-pig inoculation. 

lITiere the effusion persists over many weeks or months it is 
apt to become opalescent or turbid by admixture of structureless 
debris. It should be a rule to examine a syringeful of fluid 
periodically, say once in two to three months, in such circumstances 



Fij. 1030. — Pabtial CoLLArsE or Riobt Lo^o, wiia Apical 
Aphesioxs a’«d Errcsiot to level or Fifth Rib asteeiobly. 


SO as to guard against its unobservedly becoming purulent. The 
true tuberculous empyema is, however, usually purulent from the 
start. 

The effect of a serous effusion on the pneumothorax cavity is in 
the main greatly to dimmish the rate of absorption of air. The intra- 
pleural tension is increased — a marked rise in the initial pressure is 
constantly found, and if development has been rapid positive readings 
are obtained ; in any case the pressure rises more abruptly than usual 
during a refill, less air being needed. 

The degree of pulmonary collapse followng effusion is often greatly 
improved. On this account and in view of the less frequent subsequent 
need for refills, the event is often not without advantage to the patient. 
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There is also a general thickening of the pleura in which the mediastinal 
covering shares, with greater fixity of its stTUctnres. 

A small effusion discovered on routine screening is usually quickly 
absorbed in a few weeks. A larger effusion may persist for many 
months. In either case its absorption is apt to be accompanied by a 
slow process of diminution and obliteration of the pneumothorax cavity 
by organisation of adhesions which creep up from the level of the dia- 
phragm (figs. 1070, 1071 and 1072), pulling at the base of the lung and 
causing its premature expansion and possible reactivity. To obviate 
such an undesired termination of the pneumothorax, in every case with 
fluid, frequent screening examination should be made ; if below the 
fluid level relatively transparent air-containing lung is recognised, 
the effusion should be air-replaced to prevent further organisation of 
the pleura. If fluid is allowed to persist unremoved too long, such great 
thickening of the pleura may result that subsequently the lung has 
marked difficulty in re-expanding (fig. 1073). In other cases the effusion 
instead of bemg completely absorbed becomes reduced to a small en- 
cysted or loculated collection, most often in the axilla, surrounded by 
densely thickened pleura and fibroticUmg (figs. 1074 and 1075). Two or 
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more fluid levels may be seen and the physical signs are misleading 
(figs. 1076 and 1077). A fibrinous foreign body or “ pleural mouse ” is 
sometimes noted on X-ray examination (fig. 1078). 

The occurrence then of a serous effusion, though calling for added 
care and scrutiny, does not greatly increase the difficulties of treatment, 
nor does it adversely affect the ultimate prognosb. Although a fre- 
quent cause of the enforced abandonment of refilU, it may, nevertheless, 
be the starting-point of healing by dense fibrosb and scarring extending 
deeply from the surface into the subjacent lung (figs. 1079 and 1080), 
and the final condition of such patients b generally good. 

A purulent effusion, on the other hand, which usually contains 
abundant tubercle bacilli, b always a serious complication and greatly 
adds to the gravity of a case. 

Treatment of PUhtoI Effusion. If general dbturbance b present, the 
patient should be confined to bed until it subsides. Xo drugs affect the 
progress of an effusion. The golden rule of treatment b, if at all possible, 
to leave the pleura severely alone. Frequent screenings should be 
made, say once a fortnight or oftener as indicated, to determine the 
level of the effusion and the degree of collapse and possible dbplace- 
ment of the mediastinum. It will often be found that the lung remains 
collapsed to the same degree for many weeks without the need for 
further air. "Watch should be kept for any basal expansion which b 
sometimes rapid when absorption starts. If the fluid persists it is wise 
to remove a syringeful from time to time for examination to ensure its 
not becoming purulent without recognition. Xo refilb should be given 
during the acute stage. The intra-pleural pressure should be taken, and 
if positive and dppuma and distress are present the withdrawal of 
100-200 cc. of air from the chest will usually give; relief. If the fluid 
level rises above the second rib and breathing b embarrassed, or if the 
effusion becomes purulent, it sboMd^be removed and’replaced by air. 
The removal in one stage of too ISige an ^ amount of fluid without 
insertion of air b apt to cause faintness, besides producing too rapid an 
expansion of the underlying lung with rbk of renewed activity. A 
further possible treatment is by oleothorax, as described in detail later. 

The technique of air-replacement maybe briefly outlined. The best 
position for the patient b sitting up or semi-recumbent, with the 
sound side well supported by a nurse or assbtant, and the patient's 
hand on the affected side placed on hb opposite shoulder. If the 
effusion be large in amount some may convenientlv be removed first 
before the introduction of air b begun. The most convenient apparatus 
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for the purpose is the Chandler pattern of two-way 20 cc. syringe with 
ball-valve adaptor {fig. 1081), with which an even ■withdrawal of fluid 
from the chest can be most readily obtained vdthout vide fluctuations 
of pressure. Alternatively, a Dieulafoy two-way syringe or Potain’s or 
Burrell’s aspirating bottle may be used (figs. 1082, 1083 and 1084). After 



sterilising the sldn and anjesthetising the chest wall, a sample of fluid 
is first removed for examination with an exploring syiinge, from about 
the 7th or 8th space posteriorly, and the needle then connected to the 
aspirating syringe and a further portion of the fluid removed. IVhen a 
resonant note appears either beneath the cla'vicle or high in the axilla 
a pneumothorax refill needle is cautiously introduced here and air 
allowed to enter ■pari passu with further removal of fluid below. If the 
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upper needle is inserted too early, no suing is obtained and tbe tubing 
becomes blocked with fluid, so that it ^ uncertain whether air may be 
introduced with safety. 

It is not essential to remove every trace of fluid. "When a mixture 
of air and froth is sucked out of the ^inge removal of fluid is dis- 
continued, and by further insertion of air as needed the intra-pleura! 
pressure is adjusted to a final level of about atmospheric and the needles 
withdrawn. The patient should be screened and a film taken imme- 
diately after to record before any possible re-collection the state of 
collapse of the underlying lung. The whole procedure should not 
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distress the patient unduly and may be performed in an out-patient 
clinic. Although it can he done single-handed it is facilitated by the 
help of an assistant. 

"WTien the acute stage of an effusion has passed, refills may be 
resumed. It is invariably found that the interval may be extended 
and that the requirements 
of air are reduced. 

Tuber cii hits Empyema. 

Tuberculous empyemata 
fall into two groups. The 
simpler and more numerous 
are those in which secondary 
pyogenic infection has not 
occurred, although tubercle 
bacilli are usually present 
in the pus in large numbers. 

In many of these cases the 
general condition remains 
for a time surprisingly good, 
and fever may be absent.. 

Active treatment is^t'-how-,^ 
ever, always cdHe(i for, as‘ 
the longer the empyema "" 
persists the more firmly 
does the lung become bound 
down by thickened pleura 
with less chance of eventual 
re-expansion (fig. 1085). The 
risk of secondary infection low.— BuERetL’s aspimtos. 

is, moreover, always present. 

Any form of open drainage of a tuberculous empyema is the worst 
possible treatment : the wound does not heal and secondary infection 
at some stage is almost inevitable. An attempt should be made to 
aspirate the pus completely, and if large in amount to replace it by 
air. The risk of a needle-track with subsequent sinus-formation is 
minimised either by disinfecting the exploring needle before use with 
iodine or by injecting a little tincture of iodine along its path during 
withdrawal. A site for puncture too far posteriorly should be avoided 
in view of the possible need later for thoracoplasty. Very thick pus 
may be rendered more fluid and easier of removal by the injection into 
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the pleura on the previous day of 10 to 20 cc. of Ganvain s modifying 
fluid fguaiacol 2 gms.. iodoform 5 gms-, ether 10 gms., sterile olive ofl 
100 cc.). 

Should the pi^ re-accumulate after repeated air-repUcement. the 
pleura! cavity may be gently uashed out either ^th uormal saline or 
with a weak non-irritating antiseptic solution, of which methylene blue 
(I m 40 W)),aaiflavii:e(l in 1000), or a dilute solution of iodine (1 dr. of 
tincture to a pint) are equallv suitable- Where the pleura is becoming 



markedly thickened, half sTTpn^h Dakins solution mavbe used to soften 
and dissolve the fibrinous exudate, but its repeated use is apt to prove 
irritating to the pleura. 

Pleural lavage is carried out in the following manner. A refill 
needle suitably connected to the bottle of a pneumothorax apparatus 
is inserted into the upper part of the pneumothorax cavitv, prefer- 
ably into an air space if one is present, or altemativelv into the upper 
level of the effusion. At the lower limit pus is aspirated by a suit- 
able two-way syringe, air being introduced from above to adjust the 
intra-pleural pressure. When as much pus hs^ been removed, as can be 
obtained, the side of the chest is gentlv filled up through the lower 




THORAX 


2085 


needle -svitli tbe irrigating solution, introduced either wth the two-way 
sjTinge reversing the taps, or by gravity through a raised glass funnel 
and rubber tubing. The displaced air escapes through the pneumo- 
thorax needle. When fluid also appears at this upper level the pleural 
cavity is allowed to empty itself by gravity through the lower needle, 
while air re-enters from above. This process of alternate filling and 
emptying of the cavity can be repeated until the iirigating fluid comes 
away clear. 

Lavage may be repeated at weekly intervals. The pneumothorax 
ca\'ity is always more slow to close than with a serous efiiision ourng 
to the greater thickening of the pleura and consequent imprisonment 
of the lung. In a number of cases, however, even after months of 
purulent efiusion complete absorption and a dry pleura can be obtained 
by the methods described. It is generally useless to hope for maintain- 
ing a pneumothorax when an empyema has once developed. In those 
cases, however, where it is particularly desired the use of gomenol oil may 
be of benefit in delaying the obliteration of the pneumothorax cavity. 

If in spite of these measures the empyema persists and the con- 
dition of the other lung permits, surgical methods must be carefully 
considered before deterioration of the general condition takes place. 
In such a case thoracoplasty preceded by phrenic n^nllsion will be 
indicated in an attempt to obliterate the cavity. 

Secondary infection of a tuberculous empyema is a grave event, 
and usually indicates either rupture of an adhesion or a cavity, or an 
intercurrent spontaneous pneumothorax. Infection from without is 
uncommon and due to faulty technique. Treatment is difficult and 
usually disappointing. An attempt should be made to clean up the 
cavity as far as possible and to avoid open drainage. Irrigation through 
two needles will sometimes clear up the secondary infection if this be 
only of low f^rade virulence- In some cases a bronchial fistula develops 
and re-expansion of the lung never occurs in spite of ever}' measure. 
Pleural lavage is not applicable on account of tbe risk of flooding the 
lung with irrigating fluid. 

In most instances some form of closed negative-pressure drainage vdW 
be required, and in some with severe septic infection rib resection cannot 
be avoided. In these, however, it is palliative only, with the knowledge 
that healing never occurs and a gradual deterioration will follow. 

Oleothorax. The need for frequent refills of air has lately instigated a 
search for a substitute which, while remaining sterile and non-irritating 
to the pleura, will be absorbed more gradually. A solution of 
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gomenol oil of 2-5 to 6 per cent strength in either sterile olive oil or 
liquid paraffin has been used for the purpose under the name of oleo- 
thorax. If further antiseptic action is desired, oil of eucalyptus to a 
strength of 2 per cent may also be added. 

The indications put forward for its use are in the main as follows ; 

(1) To delay the process of obliterative fibrosis of the pneumo- 
thorax cavity after a serous effusion. 

(2) To replace the pus of a tuberculous empyema, especially where 
secondary infection is present, in an attempt to clean up and sterilise 
the pleural cavity by its antiseptic action. Pleural lavage is, however, 
usually more efficient. 

(3) To produce stretching of adhesions and delay expansion of the 
lung. 

(4) To bring about thickening and fixation of the mediastinal 
pleura where undue mobility is present. 

As a solvent olive oil generally proves less irritating to the pleura 
than liquid paraffin. 

Caution is needed in its use, as the pleura is sometimes sensitive to 
the oil and reacts by pouring out fresh fluid, with a febrile upset, shift- 
ing of the heart, and embarrassed breathing. Therefore, in the first 
instance only a small quantity, e.g. 5 to 10 cc. of the oil, should he 
injected, as a test of sensitivity. If no inflammatory reaction occurs 
withm 48 hours it is safe to inject larger amounts. llTiere it is desired 
to replace a pleural effusion with oil, after carrying out this pre- 
liminary test, the fluid may be first aspirated, replacing with air at a 
higher level, and then from 10(M00 cc. of warm 5 per cent gomenol 
oil in sterile olive oil slowly introduced with a two-way syringe through 
the lower needle to take its place. As the oil enters the chest, so the 
air is allowed to escape through the upper needle. If the pleura is 
sensitive, the replacement with oil may be done in several stages, in 
gradually increasing amoimts. 

The chief disadvantage of gomenol oil is that by its weight it tends 
to depress the diaphragm and to push the mediastinum to the opposite 
side, without filling the pneumothorax cavity. In many cases, there- 
fore, its results are disappointing. "Where, however, the mediastinum 
is already firmly fixed it is more successful. It remains sterile over a 
period of months and certainly does delay the process of expansion. 

More recently a further advance bas been made in air-substitutes. 
Crocket (3) has advocated as more satisfactory the use of a mixture of 
acrifla\nne and gelatine {“ gelatinothoiax ”), which, instead of floating 
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as an oily layer on the surface of an effusion, wiJl form with it a homo- 
geneous mixture. Acriflavine is added to a 2 per cent solution of 
gelatin in normal saline to make a dilution of 1 in 2,500. For sub- 
sequent injections stronger solutions may be used. The replacement 
may, as wth oleothorax, be gradual over a period of days, beginning 
^^*ith not more than 20 cc., or may be done in a single stage. 

Pleural Shoch is an extremely rare complication of pneumothorax 
treatment, which is fortunate as it may prove fatal and its occurrence 
cannot be foretold. It is due apparently to a reflex inhibition through 
the vagus of the medullary centres. Though occurring usually at an 
early stage of treatment, it may, nevertheless, appear after the pneumo- 
thorax has been maintained a year or longer. Its risk, though so 
small, is not, unfortunately, obviated by using a local ansesthetic. In a 
susceptible patient it may he produced by mere pleural puncture 
wthout injection of air, and is not therefore due to air-embolism. In 
the one case personally occurring in the writer’s practice, in a series of 
over 200 patients and upwards of 10,000 refills, the patient was a girl 
of tu’enty-seven in excellent general condition whoso pneumothorax 
had been in progress for two years, and in whom a local anoesthetic of 
2 per cent novocaine and adrenalin was invariably used for each refill. 
No difficulty was normally encountered in her case. On the occasion 
in question, without warning on insertion of the refill needle, and before 
imfastening the clips, she complained of faintness, turned pale, and in 
a few seconds passed into complete unconsciousness with fiaccidity, 
increasing blue lividity, cold skin and profuse sweating, widely dilated 
pupils^ sighing respirations and impalpable pulse. In spite of imme- 
diate and vigorous treatment her condition gave the greatest anxiety 
for the following four hours, after which recovery was rapid and 
followed by no permanent after-effects whatever. 

Treatment is to withdraw the needle at once and to treat the shock 
by giving 1 cc.of adrenalin l/lOOO solution subcutaneously, brandy by 
mouth, hot bottles and blankets, with further cardiac stimulants and 
artificial respiration if necessary. Happily most cases recover. 

Air-embolism. The occurrence of pleural shock is a misfortime 
which may eventually befall any operator. Air-embolism is, how- 
ever, a relic of pre-manometer days and should not occur. Provided 
that no air is allowed to leave the apparatus before a definite negative 
swing is shown, the risk is a theoretical one only. AVhen embolism 
does occur it results from the introduction of air into a pulmonary vein 
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and is shown by sudden collapse and possib’y hemiplegia and con- 
vulsions. The treatment is as for pleural shock. 

Cases have on the rarest occasions been observed where tran- 
sitory, although temporarily alarming, symptoms of air-embolism have 
occurred without the intentional admission of air into the chest. In 
these instances the pneumothorax needle has inadvertently punctured 
the limg and entered a pulmonary vein, in which the negative venous 
pressure has been sufficient to suck a small amount of air from the 
bore of the needle and tubing without the bottle connections having 
been opened. A negative pressure reading is shown on the manometer 
but no saving. Even this rarity can, however, be guarded against by 
the following precautions. The pnenmothorax needle should never be 
introduced up to the hilt. Whenusinga needle with a terminal opening, 
it is usually possible to feel with the stilette before its withdrawal that 
the end of the needle is not touching the lung. "Where novocaine is 
used, the sucking back of a little air into the barrel of the hypodermic 
syringe before it is withdrawn will demonstrate the presence of a free 
pleural space. 

Mediastinal Displacement. If the procedure is gradual enough and 
p<»itive pressures are avoided, the lung may be completely collapsed 
without the necessary occurrence of any di^lacement of the medias- 
tinum from its normal position, even where no adhesions are present to 
tether the collapsing lung (see fig. 1068). In the absence of adhesions, high 
positive pressures cause undesirable bulging to the opposite side. In 
some cases, however, even where the collapse is partial and the pressures 
persistently negative, there is undue mobility of the mediastmum, 
which is not only displaced bodily to one side, but also shows a marked 
increase in the normal lateral swing with inspiration and expiration 
(figs. 10S6 and 1087). 

This mediastinal flatter is readily observed on X-ray screening. A 
bulge, on inspiration, of the anterior partition of pleura only towards the 
collapsed side, forming a so-called mediastinal hernia, is sometimes also 
present (figs. lOSSandlOSO). Highpressures early in treatment may also 
be responsible. A lung with much fibrosis al^ tends to be pushed 
across rather than collapsed by artificial pneumothorax. Although not 
necessarily causing symptoms this undue displacement is apt to be 
shown clinically in two ways— by tightness and dyspncea after a fill, 
and by a progressive loss of weight, both of which are relieved on lower- 
ing the pressure. 

YTiere no symptoms are pr^ent, and no signs are forthcoming of 
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undue strain on the other lung, the condition does not call for treat- 
ment. If, however, the mediastinum becomes displaced in spite of 
low pressures with the above sequelae, an attempt should first be made 
to correct it by giving smaller fills more frequently. In time the 
mediastinum of itself tends to become more firmly fixed. If displace- 
ment persists, oleothonax may help by producing thickening of the 
pleura, or phrenic avulsion may be indicated. 

Selective Collapse. Since tuberculous infiltration of lung tissue is 
accompanied by a disorganisation of alveolar structure and consequent 
loss of aerating function, it follows that during the production of a 
pneumothorax these very areas are the earliest to show absorption of 
air and collapse. Conversely, where xe-cxpansion of the lung is allowed, 
the healthy more elastic alveoli vnW again become air-containing before 
the adjacent areas of disease. 

Such a partial or “ selective ” pneumothorax is advocated by some 
authorities, whereby collapse of the affected area of the lung only is 
maintained, while the healthy portion remains expanded and fimctioning 
{figs. 1090 and 1091). The chief drawback of the method is the great diffi- 
culty of maintaining the correct grade of collapse without risk of complete 
expansion and unintended formation of adhesions between refills, with 
loss of the pneumothorax. Constant screening and small frequent fills 
are called for. On the whole the results are less satisfactory than when 
a complete collapse is aimed at. For the ordinary case safety lies in 
maintaining a complete collapse throughout treatment, without com- 
pression of the contra-lateral lung. With bilateral disease, however, 
where it is essential to put no undue strain on the doubtful lung, a 
partial collapse only may be indicated. 

Tbe giving of large fills at infrequ^t.intervals, whereby the whole 
lung, including the diseased atea^.is allowed to alternate between a full 
collapse and relative expansiO*fi^'i's*of little benefit and to be deprecated 
as failing to provide adequate ;rest. It is worthy of note, moreover, 
that the lung which very rea'dily expands between refills given at 
normal intervals, so that any,j}eDnaTient collapse is difficult to main- 
tain, is usually not much in heed''df collapse at all from the point of 
view of activity of disease. f 

Contra-lateral Spread. This is one of the most disappointing com- 
plications of treatment. Its occurrence is commoner where there has 
been failure to attain a complete collapse of the initially diseased lung, 
and especially w^here the sputum Bas remained positive. It is to be 
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uspected ^YllDre fresh symptoms of illness, loss of weight, or hsemoptysis 
rise unexplained by any change in the condition of the collapsed side, 
.'he usual direction of spread is in the form of a fan-shaped infiltration 
xtending outwards from the region of the hilum into the mid-zone (see 
igs. 1072 and 1092). Physical signs may he absent or fine rales may be 
leard in the axilla or sub-clavicular region, while a skiagram shows a 
oft, fluffy, ill-defined type of mottling. Such an acute spread if promptly 
reated by complete rest in bed will often clear in a few weeks. It is 
isually an indication to discontinue refills and to allow the primarily 
.fiected lung to expand ; frequently with care by giving occasional 
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5mall fills the pneumothorax cavity can be preserved, in case it is 
found desirable to continue the original pneumothorax in a partial 
form. The intravenous administration of gold salts such as crisalbin 
is of value, as is intramuscular injection of the more recently introduced 
preparation solganal-B. oleosum. Induction of a pneumothorax on the 
other side may be indicated. 

Although seemingly opposed to orthodox principles of treatment, 
in certain selected cases a diseased area in the opposite apex can be 
compressed and controlled by deliberately raising the pressure in the 
pneumothorax cavity, whereby the mediastinum is displaced and acts 
as a splint, the pressure being directly transmitted from one side of the 
chest across to the other. 
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Bilateral Pneumothorax. The most usual application of bilateral 
collapse is where on account of spread of disease the second lung is 
collapsed after allowing re-expansion of the first. It is best, if time 
permits, to let the original lung come out completely before inducing 
collapse of its fellow. 

Simultaneous collapse maybe produced of both lungs (fig. 1093), in 
which case refills must of necessity be given alternately, each at its 
own correct interval, and must be kept small, with frequent X-ray 
control. Without due care considerable dyspnoea and loss of weight 
may be provoked. A few successes will be obtained u'ith bilateral 
apical disease, but on the whole the final results are poor. 

Adhesions. The most frequent cause of failure to obtain a complete 
collapse of the lung is the presence of pleural adhesions (fig. 1094). 
Nevertheless, it does not follow that because a collapse is not anatomic- 
ally complete it is therefore not of functional value. IVhere, however, 
adhesions ore so situated as to hold open diseased areas of the lung and 
maintain their actmty, the advisability of their division has to be 
considered. The proportion of cases uith incomplete collapse in which 
this is deemed desirable varies ^atly in tbe views of different authori- 
ties in accordance with theirvcnthusiasm and experience, even from 
1 per cent to as high as 50 per cent. The writer has found that in less 
than 6 per cent of his total cafecs has such interference been considered 
indicated, but the tendency will with progress undoubtedly be to divide 
adhesions in an increasing proportion. 

Adhesions which most seriously prejudice efficient collapse are 
commonly foimd at the apex extending from the posterior or lateral 
aspect of the hmg outwards to one of the upper four ribs, or vertically 
upwards to the summit of the pleura. Basal adhesions seldom call 
for division, being more commonly multiple or forming a sheet-like 
membrane unsuitable for cautery. In such a case, if surgical collapse 
is called for, the alternative procedure of a phrenic avulsion or thora- 
coplasty is more applicable. 

The indications for cauterisation of adhesions are matters for 
judgment in the individual case. The risks of division or its omission 
must he carefully weighed in the light of their character and accessi- 
bility and the activity of the disease. The most clearly defined indica- 
tion is the presence of a cavity held open by an adhesion preventing it 
from collapsing, with resulting persistence of tubercle bacilli in the 
sputum and danger of aspiration spread. Similarly, division is to be 
desired, if possible, where adhesions are preventing the collapse of a 
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diseased area, apart from obvious cavitation, and cough, sputum and 
other symptoms of activity’ remain uncontrolled. AATiere, although the 
collapse is only partial, the patient is nevertheless doing well it is 
unnecessary and possibly harmful to interfere. It has to be remembered, 
however, that in the later stages of a pneumothorax the zone of lung 
anchored to the chest wall by an adhesion will be the earliest region 
to expand, an event which may usefully be delayed by division of the 
adhesion even intheabsenee of apositivesputumordemonstrable cavity. 

Adhesions are brought about by the organisation and stretching of 
fibrinous pleural exudate. Within the first few months of treatment, 
as the degree of collapse improves, they may often become so elongated 
and attenuated as to cease to be a menace. This possibility should be 
home in mind at this stage and consideration of their division reason- 
ably delayed, although deliberate attempts at forcible stretching by high 
pressures are dangerous and to be deprecated. 

Adhesion-cutting or synechiotomy has been rendered possible and 
safe by the introduction by Jacobaeus in 1913 of the thoracoscope, and 
the subsequent rapid developments in its technique, whereby the 
adhesions can be directly seen, and their suitability or otber\nse for 
treatment decided. 

For the insertion of the thoracoscope at an appropriate site on the 
chest wall, it is essential to obtain as accurate a preliminary localisation 
of the adhesions as possible. Help is afforded by stereoscopic films, 
but a more valuable and accurate method for determining the direction 
of adhesions running outwards towards the axillary region is based 
on rotation of the chest under X-ray screening, with films in appro- 
priate positions, as first suggested by Chandler and described by 
Sparks and Wood (4), If the insertion of an adhesion on the chest 
wall is in front of the Tnid-axiHary line, rotation of the patient so as to 
bring the shoulder of the affected side forwards causes the adhesion 
to appear to shorten in length ; if its insertion lies behind the mid- 
axillary line, the apparent length ^Till by tbis movement be increased. 

Many modifications have been designed of Jacobaeus’s original 
apparatus, and much valuable work has since been carried out on the 
subject by Maurer, Unverricht and Matson abroad, and particularly 
in this country by Chandler, upon whose teaching and experience the 
following description of technique is largely based. 

Opinion has chiefly been di\*ided upon the respective value of 
electro-cautery and diathermy as methods of di\’ision, and upon the 
opposing merits of the use of two separate instruments for inspection 
and for cautery respectively or, alternatively, of a combined single 
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p'iinctur6 apparatus such as the ChaiulIsT type. Considering the latter 
question, for straightforward cases, given personal experience and 
dexterity, the advantages of a combined endoscope-cautery needing 
but one chest puncture are obvious, but as Chandler himself states (5), 
in some cases where the adhesions are multiple or unusually difficult of 
access the advantages of a single instrument are outweighed by the 
lesser certainty of approach and more restricted view obtained. In 
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such instances the use of two cannulsc, one for vision and the other for 
cautery, gives easier access and better illumination, and the two 
instruments can, if desired, be interchanged in position. Perhaps the 
majority of expert operators favour the latter technique as a routine 
method, though the factors of personal preference and experience 
naturally enter into their choice. In either instance in the hands of 
exponents such as those mentioned convincing results are being 
obtained. 

Jacobaeus’s thoracoscope (fig. 1095) has two similar trocars and 
cannulse, each having flap-valves to minimise the entry or efflux of air 
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during operation. The cautery consists o£ an electrically-heated 
platinum loop provided vrith a terminal hook to rest upon the adhesion 
during its division. The endoscope, interchangeable irith the cautery, 
has a right-angled optical system. A bellows must be available to blow 
out from the pleura any smoke produced. Chandler’s apparatus (6) 
(fig. 1096) is a remarkably neat and efficient instrument needing only one 
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chest puncture. It is equipped with a single cannula through which there 
can be passed together all the necessary apparatus for the inspection 
and division of the adhesion, comprising a direct vision telescope, a 
long anaesthetising needle, a fine electro-cautery and a fine diathermy 
electrode serving both for coagulating and cutting. There can later be 
passed through the same cannula, if needed, a modified Maurer’s hook, 
to define and steady the adhesion, and a special diathermy coagulating 
knob for use in case of haemoiThage or in the presence of large vessels 
A preliminary sur\'ey of the inside of the thorax can, if required, be 
obtained by means of an alternative right-angled-vision telescope. 

Whichever pattern of apparatus is used, a refill of air is given a few 
days previously. If the patient is unduly nervous or the operation 
likely to be prolonged, a sedative such as allonal is given immediately 
before the thoracoscopy ; morphia is neither necessary nor desirable. 
Using the double-cannula apparatus the thoracoscope is introduced 
into the chest under local anesthesia, and after studying the interior 
of the pleura the suitability of the adhesions for division, and if so tho 
most convenient site for insertion of the cautery, are decided. Tho 
first consideration is based on the shape, colour and appearance of 
the adhesions ; those most suitable are seen as shining white cords 
or bands, free from obvious tubercles, with little or no conical pro- 
jection from tho lung or parietal aspects. A broad base and grey 
discoloration of the adhesion signify the likelihood of its containing 
lung tissue, with possibly the extension of a cavity or large blood- 
vessels. ‘N’iTiich strands can be safely divided and which should be 
avoided experience alone can tell. If the adhesions are considered 
suitable the cautery is introduced, at a convenient place, through 
the second cannula after the trocar is withdra\vn. A^Tiere the single- 
punctme apparatus is used, it is introduced at the site considered to 
give the most favmurable access, judging by preliminary X-ray localisa- 
tion of the adhesions. Trial beforehand on an actual skeleton of the 
thoracic cage is helpful in judgment of site. Varying sites on the 
adhesion have been advocated for cautery. Maurer’s technique 
(7, 8), stressing the avoidance of lung tissue, is actually to peel off 
or enucleate the adhesion from the chest wall after coagulation, first 
thoroughly aneesthetising a ring of parietal pleura around its insertion 
^vith 2 per cent novocaine, through a special needle from ^dthin the 
pleural cavity. With long-drawm-out adhesions, how’ever, such a pre- 
caution is not needed, and they may be severed in their course as con- 
veniently near to the chest w^all as is considered desirable. At this site, 
moreover, the tissue divided is less vascular and the risk of bleeding is 
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smaller. Lung tissue itself is an insensitive structure, but tbe parietal 
pleura is, of course, extremely sen^tive, and its inadequate anwstbetisa- 
tion before division at this site causes severe pain. With regard to the 
adhesions themselves, these also may contain nerve-endings and 
therefore be very sensitive, in fact the terminal quarter of an inch of 
their course adjoining the chest wall is invariably so, and infiltration 
with local anfesthetic of their structure also will he needed. 

Similarly both diathermy and electro-cautery have their special 
mdications. Diathermy of appropriate type may be used both for 
coagulation and for cutting. It is essential if it is employed that 
special apparatus be available whereby really clean sharp division can 
be obtained. Thorough preliminary coagulation by the diathermy 
current, followed by division in the' centre of the coagulated area, 
minimises the risks of subsequent hsemorrhage and infection from 
sloughing of the severed ends. For the actual division either the 
cutting diathermy current or the electro-cautery may be used, and 
each has its exponents. Maurer uses the electro-cautery alone to cut 
through the coagulated zone. Chandler (5) advocates division of string- 
adhesions or slender bands by simple electro-cautery used at a dull red 
heat, division being safely completed in a few seconds. With stout 
fibrous bands, however, often containing large vessels, preliminary 
coagulation by diathermy is essential, carried out in stages, and 
alternate applications of coagulating and cutting electrodes are needed, 
never dividing deeper than the zone already cauterised. The pro- 
cedure is slow, but cannot be hurried, and more than one session may 
be required if the adhesion is thick. For the cutting part of the 
operation either the cutting diathermy wire or the electro-cautery 
may be employed, and the actual procedure will vary according to 
which is adopted. With string and cord adhesions cut well away from 
the parietal pleura, the use of the electro-cauterv is relatively painless 
and local ansesthesia may not be needed. If, however, the diathermy 
Current is used for division it is essential to anasthetise the parietal 
pleura, as otherwise a marked sense of shock and sudden muscular 
spasm result from its application even to the middle of an adhesion. 
The advantage therefore of the electro-cautery is clear. Care has to be 
taken, moreover, not to over-coagulate or char a string adhesion prior 
to its division, which then becomes exceedingly difficult owing to 
mcreased resistance. 

At the end of the operation the cannulje are removed, the site or 
sites of puncture closed by a suture, and a firm bandage applied to 
minimise surgical emphysema. A refill is given on the foUowing day. 
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In the hands of experts although the operation is necessarily tedious 
and prolonged the immediate mortality should be negligible and serious 
complications rare. A pleural effusion not uncommonly follows, but is 
seldom serious and may improve collapse. Subcutaneous emphysema 
may also be temporarily embarrassing. It can be avoided or minimised 
by producing as little trauma as possible to the chest wall, moving the 
cannula as little as possible while the operation is in progress, and by 
always keeping the skin firmly pressed down, both during the operation, 
when the cannula is removed, and when the stitching-up is done. 
The best precaution of all is to give the patient a simple pad, with 
instructions to keep firm pressure on the part whenever he coughs, 
as well as from time to time apart from cough. In addition, cough 
must be prevented as far as possible by a suitable linctus, or if severe 
by an injection of heroin. 

The chief dangers resulting from ill-advised selection of cases are 
severe hjemorrhage and septic infection of the pleura through opening 
of lung tissue, either at the time of division, or from subsequent 
sloughing. Occasionally after (li\'ision of a major adhesion, pleural 
infection may occur from the spontaneous rupture of a more slender, 
perhaps unrecognised, strand. If there be any doubt as to its suit- 
ability for division, an adhesion should be left alone. In any case 
adhesions high up near the subclavian vessels or close to the mecUas- 
tinum are best avoided. MTierc well chosen and in expert hands, the 
results are gratifying, and an ineffective collapse is often rendered 
complete, with the unquestionable advantages of lessened liability 
to complications and improved prognosis which such a conversion 
imparts. As an instance of the striking result which may be achieved, 
reference is made to the case illustrated in figures 1097-1100. In 
this example a complete collapse has been obtained of an upper lobe 
previously adherent and riddled with cavities, following division of 
the adhesions with the single-puncture apparatus by Dr. F. G. Chandler, 
to whom the writer is indebted for his kind permission for reprodxiction. 
A similar though simpler case is shown in figures 1101 and 1102. 

Surgical Methods of Treatment. UTiere simple methods of collapse 
by artificial pneumothorax fail or are inadequate, and (ii^'ision of 
adhesions is inapplicable, increased rest to the lung, especially to its 
basal portion, may be afforded by resort to surgerj'. Evulsion of a 
portion of the phrenic nerve may be combined with pneumothorax 
and is indeed recommended by some as a routine at the termination of 
treatment to retain some permanent degree of collapse. It is certainly 
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of value in many instances where during re-expansion there is a 
tendency to reno«'ed activity or re-opening of cavities. Similarly 
some cases will call for apicolysis or a thoracoplasty of varying degree. 
The indications for such treatment or combinations of treatment are 
discussed in a separate section. 

Duration and Termination of Treatment. There is no absolute rule 
as to how long collapse by artificial pneuinothorax should be main- 
tained. A great deal depends upon the degree and type of initial 
infiltration, and in particular upon the presence or absence at that 
time of cavities. 

The sound healing of a tubercxilous lung is necessarily a slow process. 
Decision must he based upon the individual case, but as a rough guide 
it may he said that an average total period of collapse of from two and 
a half to three years should be aimed at. In some the lung may be 
safely allowed out within a year, in others an even longer period than 
that stated is req^uired. It is surprising how completely the lung is 
able to expand and how good its restored function may be even 
after three years of complete collapse (figs. 1103 and 1104). Excessive 
duration of a pneumothorax, however, is apt to cause an unnecessary 
degree of residual fibrosis and mediastinal drag, and even of resulting 
cardiac embarrassment. 

The constant possibilities during treatment of effusion or contra- 
lateral spread have also to be borne in mind. There are two methods 
of allowing expansion which may be adopted — the one a sudden dis- 
continwance oi x^fiUs, watching the Iwng by eereening during re-expan- 
sion, which usually occupies a period of three to four months. The 
alternative method, favoured by the rvriter, is to combine a gradual 
lengthening of interval with a progressive diminution of final pressure, 
e.g. hy — 1 cm. at a time, allowing the lung to expand more slowly over 
a period of about six months. There is less risk in this way of the 
occurrence of a pleural effusion during re-expansion, as js apt some- 
times to follow the sudden abandonment of refills where the negative 
pressure is high. Sensations of dragging and discomfort in the chest 
are also less likely to be observed. 

The stage of re-expansion forms the most critical period of treat- 
ment for the patient, who must remain throughout under continued 
observation. Any recrudescence of symptoms or X-ray evidence of 
re-opening of cavities will call for a further prolongation of the pneumo- 
thorax. 

The most favourable time to choose for allowing re-expansion is 
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during the summer months, when the risk of catarrhal infections is at 
a minimum. 

In a considerable group of cases, however, re-espansion of the lung 
occurs not from choice but in spite of attempts to maintain collapse, 
especially when an obliterative pleurisy follows effusion. As already 
stated tlie final results in such patients are usually good. ^Vhen the 
pneumothorax cavity becomes very small and high pressures are needed 
to maintain any collapse at all, little if anything is gained by attempting 
to pursue the pneumothorax further and the lung should be allowed 
to come out. In some cases again where premature expansion takes 
place from this cause with return of symptoms, and when the condition 
of the other Umg permits, it may be correct to advise a thoracoplasty. 
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Section 2 

SURGERY OF THE THORAX 


by 

T. Holmes Seli-ors 
CHAPTER I 

The Surgical Treatment of Pulmonary Tuberculosis 

The value of collapse therapy in the treatment of pulmonary tuber- 
culosis is now firmly established, and it is only when artificial pneumo- 
thorax fails or is found to be impracticable that the application of 
surgery need be considered. However, in view of the fact that the 
collapse produced by extra-pleural operations on the thorax is per- 
manent and irrevocable, the principles which govern the selection of 
purely surgical measures have to be very rigidly maintained. The chief 
danger of any form of collapse therapy is exacerbation of a tuberculous 
focus in parts of the lung or lungs, other than those in which collapse 
is prospected. This complication should not occur in the course of 
artificial pneumothorax, but if it does, the treatment can be abandoned 
on the appearance of any imtoward signs. With extra-pleural methods, 
however, the collapse camiot be recovered and thus any exacerbation 
that occurs will run its full course. 

The size of the thoracic cavity can be reduced by : 

(1) Paralysis of the diaphragm produced by section or evulsion 
of the phrenic nerve — phrenicectomy. 

(2) Excision of ribs — thoracoplasty-complete or partial. 

(3) Mobilisation of the pleura from the costal wall — ^pneumolysis — 
and plugging the space with living grafts or inert foreign 
material. 

These operations may be used separately or in conjunction to pro- 
cure limited or complete collapse of the lung. Complete or total 
2108 
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thoracoplasty is the one procedure which can produce a collapse com- 
parable wth that obtained by artificial pneumothorax. Partial 
thoracoplasty and pneumolysis are incomplete operations to effect a 
localised collapse which can be practised when the complete operations 
are either not necessary or are contra-indicated. Phrenicectomy is in a 
class by itself : its effects cannot be accurately calculated, but it can 
be carried out nitli ease and safety without the risk and discomfort 
attendant on the more serious measures. 

It is impossible to give more than an outline of the indications for 
surgical treatment. Unilateral chronic phthisis is the ideal, but cases 
of this nature are uncommon and selection depends on the estimated 
ability of any tuberculous focus in the opposite lung to nuthstand the 
strain of collapse. If radiolog}’ suggests the presence of exudative 
lesions in the “ sound ” lung, surgery' is more dangerous than when 
productive or proliferative lesions are recognised. As has been said, 
most of the cases which come to operation are pneumothorax failures 
or cases in which pneumothorax is impracticable. The chances of 
pneumothorax treatment producing adequate collapse in a chronic 
fibrosing case are considerably reduced by the presence of adhesions. 
If various supplementarj’ measures— e.g. division of adhesions — are 
unsuccessful or impracticable the logical sequel is to employ surgical 
methods for collapse. Persistence mtk ineffective intra^pkiiral collapse 
only deprives the patient of possible chances of cure. 

Complications of pneumothorax treatment (e.g. obliterative pleurisy 
and infection) often require surgical intervention if collapse treatment 
is to be continued. The necessity for refills further constitutes an 
economic disadvantage which can be overcome by substituting a 
thoracoplasty, but fortunately the occasions on which this is required 
are rare. 

So far we have been mainly concerned with unilateral disease in 
which paravertebral thoracoplasty is a satisfactory alternative to 
artificial pneumothorax and must be regarded as the standard opera- 
tion for complete collapse. But there are numerous instances of 
bilateral disease in which a combination of the various methods of 
partial collapse ma}’' bring about a satisfactory result. In a given case 
it may be that the lesions in one lung would benefit with collapse and 
yet (Usease on the opposite side contra-indicates complete collapse. 
Some form of partial collapse is introduced on the first mentioned side 
and, if control is successfully established, a partial collapse of the other 
lung may lead to cure. Naturally the risks taken are often considerable, 
but without some attempt at further treatment it may be that the 
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outlook of tlie patient is liopeless. The reason wliy partial collapse is 
not regarded as the ideal method in all cases lies in the fact that it 
cannot always be so contrived as to affect diseased lung only and leave 
healthy lung expanded. Also there is an ever-present risk of the aspira- 
tion of infected material from collapsing tissue into the healthy base. 

The possibilities of surgerj* in the treatment of cavernous disease are 
not always fully recognised. Chronic cavities are sources of extreme 
danger in that spread of infection to other parts, bleeding, secondary 
infection, and persistence of tubercle bacilli in. the sputum are almost 
inevitable. For these reasons collapse should be attempted so long as 
the condition of the patient is not likely to be made worse by the 
operation. 

The diagrams on the opposite page illustrate some of the pos.sible 
combinations of the various methods of collapse therapy. 


Thoracoplasty 

Compared nith artificial pneumothorax, thoracoplasty is a major 
operation of considerable severity, followed by sbgbt though inevitable 
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deformity, factors that have somewhat hampered its practice in spite 
of gratifying results that justify its more frequent adoption. 

The standard form of operation — complete or total thoracoplasty — 
aims at full collapse of one lung, but there i.s increasing preference 
towards partial operations which produce collapse over part of the 





Fig. nor,.— P0151BIE CoiiBiNATioss or Diftebent Collaesb SIethods oh the same siue. A. ARnnCTAL 
IVei-mothorax plus IVaesTCECToar. B. Pabtul tTpreR Tmoracoplastx plus Phrsmcectomt. 

C. AncoLYsia with •'Plombierono” plus Pubexicectomt. 



From hU to ngfit • 

ASTlnCUL PhEUMOTHORAX . ARTinCUL Pseumoieoiux. 
ASTinCUL r.SBUMOTBOlUX: PURtHICECTOiiy. 

ABTInCKL pKSrMODIOlUX • PaBTUI' Thobacopupty. 
AftTlnCUt. PXEOMOTUORAX . •• pLOUeiSRO^O,” 



From UJt to right . 

PBaE’nCECTOMT : Partlal Thoracoflastt. 
“ Plombilruko " . Fabiial Thoracoplasty. 
Partial TBORACorusTT both sides. 



From left to right : 

Pkresicbctomy: Apical “PLOaBS. 

BtLATERAL PBRBHKSCTOaY. 

Bilateral Apical “ Puwbe.” 

Ftg. U 07 .— Possible Combinatioss op Coilapsx Mrthods os both sides of the Chest. 


2112 POST-GRADUATE SURGERY 

lung only. Removal of ribs from the posterior part of the thorax 
produces diminution in the capacity of the underl^g lung, and it has 
been shomi that the greatest reduction in capacity is obtained when the 
resection is made as close to the spinal column as possible. The remain- 
ing anterior portions of rib hinge at the costal cartilages and suing in- 
wards, backwards and downwards to obliterate the paravertebral 
gutter. The lateral loss of thoracic contour is further enhanced by 
dropping down of the lower and middle ribs in exaggeration of tbeir 
normal ‘‘ bucket-handle *’ expiratory fall ; they lie closer to each other 
and even overlap like tiles or shingles. The vertical axis of the chest 
is principally reduced by depression of the upper ribs, particularly 
after division of the first. To a lesser extent the low'er boundary of 
the thorax, the diaphragm, is raised if its costal attachments are freed. 
The dirided ribs become fixed in their new position by bone regener- 
ation within a few weeks and thus make the collapse permanent. 

Indications. Chronic unilateral phthisis which shows a tendency 
towards retraction and in which artificial pneumothorax is impracticable 
constitutes the ideal for thoracoplasty. The major problem of disease 
in the opposite lung has already been discussed when the indications 
exceed the above ideal condition. Retraction of clavicular fosses and 
interspaces associated %rilh mediastinal displacement all suggest the 
tendency of the lung to favour any collapse that is offered. It must be 
now realised that open cavities are a permanent source of danger and 
that every effort should be made to obtain their collapse. Operation 
should not be withheld just because the patient at the moment of con- 
sideration appears to be in good health. It has been emphasised that 
thoracoplasty is only favourable for cases in which the proliferative 
aspect of the disease is predominant. A small active lesion may 
perhaps be overlooked, but ^videspread exudative disease, even though 
confined to one side, does not respond readily to the collapse offered. 

The extent of lung involvement determines the type of thoraco- 
plasty to be performed. R ith disease affecting more than the upper 
zone of the lung field the operation has to approach the total or com- 
plete form, but partial procedures are becoming increasingly popular 
for small apical lesions. 

It is not possible to lay down any definite rules for the practice of 
thoracoplastic operations as each individual case has to be considered 
on its merits — more certainly here than in almost any other branch of 
surgery. A decision is only to be made after the most careful delibera- 
tion ; thoracoplasty has no alternative sequel, its results are irrevocable 
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for good or bad, but it does produce a collapse of lung almost equal to 
that obtained by complete pneumothorax. No other single extra- 
pleural operation can attain the same effect. 

To extend the indications for thoracoplasty to more doubtful cases 
is to increase the dangers, but -when the hopelessness of the outlook 
in many cases treated conservatively is realised, it may be well worth 
while running rislcs in the hope of obtaining some benefit. With definite 
bilateral disease partial operations can sometimes be employed ^dth 
success and bilateral upper partial thoracoplasty has been practised 
^vith good results. It is usual to try the effects of collapse on the worst 
side first and then if there is no ill effect to turn attention to the 
opposite side. 

The contra-indications to thoracoplasty are divided into three 
groups : 

(1) Gemral condition of the patienL 

Inability to withstand the shock of the operation from : 

(a) Extreme youth or old age. Under 20 or over 45 years 
thoracoplasty is rarely advisable. 

(b) Heart failure and myocarditis. On account of the toxsemia 
the heart may be damaged. The thin-walled veins and 
auricles on the right side are more liable to interference by 
right lung collapse than by left. 

(2) Co7idition of the lungs. 

(а) Bilateral exudative disease. 

(б) Disease of the “ sound ” lung. Broncho-pneumonia, 
bronchiectasis, advanced emphysema. 

(3) Tuberculosis in other parts of the body. 

(a) Laryngeal infection. 

{b) Enteritis and abdominal infection. 

(c) Renal infection (with the exception of a few mild cases). 

The dangers of the operation fall also under several headings : 

(1) Spread of the tuberculous condition. 

(a) Exacerbation in the “ good ” lung. This is the most 
common cause of disaster and can only be prevented by 
selection of suitable cases. 
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(6) Spread of disease in the operated side. The dangers of this 
are reduced by the fact that collapse inhibits evolution of 
an active focus. In partial thoracoplasty the intermediate 
region between collapsed and ordinarily expanded lung and 
middle zone may be subjected to strain and show activation 
of disease. 

(c) Aspiration of infected material. 

(2) Other pulmonary coniplicalions. 

(а) Coincident inflammation, e.g. bronchitis, influenza, massive 
collapse or broncho-pneumonia. The mortality of operation 
is less in dry summer months than in winter. 

(б) Aspiration pneumonia. An important complication which 
has a definite bearing on the technique of the operation. 
Extrusion of infected material from collapsing cavities into 
the main air tubes may be followed by an inspiratory effort 
which drags the matter into the basal bronchi. If the cough 
reflex is still present and is effective few ill results ^vill 
occur, but during and after tbe operation ana^stbetics and 
sedatives may diminish the reflex vdth. consequent retention 
of inimical secretions. The size of the cavities and the 
amount of sputum that they may expel is an important 
factor. 

(3) Non-pulmonary complicatiom. 

(а) Shock. Excision of long pieces of rib is associated with a 
considerable degree of shocks This is most noticeable 
Avith extensive operations in one stage and may induce 
an element of danger. 

(б) Heart failure. Tbe relatively weak walls of the right heart 
sustain collapse less satisfactorily than the left. 

(c) Mediastinal mobility. Before the divided rib margins have 
been fixed the operated side behaves in a manner similar to 
a limg in open pneumothorax. Paradoxical movement, 
mediastinal flutter and so on may occur, but usually the 
mediastinum is rigid as a result of prolonged pulmonary 
disease. Fixation of divided ribs ^vith strapping and band- 
ages will overcome the worst of the effects until fixation 
of ribs occurs by bony r^eneration. 
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The forms which Thoracoplasty may take are : 

(1) Total Paravertebral — ribs 1 to 10 or 11. 

(i) Single stage. 

(ii) Two or more stages. 

(2) Partial Thoracoplasty. 

(i) Sub-total paravertebral — ^ribs 1 to 8. 

(ii) Upper lobe, all ribs 1 and 2 graded off to ribs 4, 5, or 6. 

(iii) Apical “ Spitzenplastik ” — ^whole of rib 1 and possibly 2. 

(iv) “ Cupola-plasty ” — extra-pleural pneumolysis of the whole 

apex followed by whole of ribs 1 and 2, and parts of 
3 and/or 4. 

(3) Supplementary Thoracoplasty. 

(i) Anterior — costal cartilages and anterior part of ribs. 

(ii) Lateral. 


Total Paravertebral Operation. 

It would clearly be to the patient’s advantage if a total thoraco- 
plasty could be completed at one operation, but tbe accompanying 
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shock is severe and poorly withstood by debilitated patients. For 
this reason, though the psychological disadvantages are obvious, the 
operation is usually performed in two stages ; but if the interval 
between the stages is prolonged over four weeks for any reason {wound 
infection, intercurrent infection) bony regeneration between divided 
ends of ribs occurs in such a way that collapse is rendered inefficient 
even on completion of the second stage. 

A two-stage thoracoplasty is divided into an upper and lower 
operation, the former consisting of resection of ribs 1 to 4 or 5, and 
the latter of ribs 5 or 6 to 10 or 11, with an interval of two to three 
weeks between the stages. There is no fixed rule as to which part 
should be taken first. Theoretically removal of ribs from below upwards 
would prevent the danger of aspiration of infected material that is 
expressed by the collapse, but if the upper operation is done first, the 
most affected part of lung is collapsed early, and should untoward 
occurrence prevent further operation the partial collapse obtained 
may just suffice, and w’ould certainly be superior to a lower collapse if 
further surgery is precluded. 

Technique. Careful attention must be paid to the general pre- 
operative treatment as for any major operation. The skin of the back 
requires special preparation on account of the liability of a largo wound 
to infection from acne-form eruptions. Just before operation coughing 
is encouraged to empty any cavities that may be present, and a pre- 
liminary injection of some sedative, e.g. omnopon and hyoscine, is 
given. 

Anaesthesia is a difficult problem as there are objections to almost 
every agent. Local anaesthesia is effective, but the inevitable traction 
and pulling during periosteal stripping is usually resented. Gas and 
oxygen is satisfactory up to a point, but bleeding is more profuse than 
with other methods and respirations tend to become laboured. Ether 
has the reputation of being inimical to pulmonary lesions, though it has 
often been safely employed. Basal narcotics, as avertin and nembutal, 
supplemented by light general ansesthesia, have the disadvantage of 
being uncertain in their action on the cough reflex, which may be 
abolished for an undesirably long period. On the whole, chloroform in 
spite of its reputation for toxicity is as satisfactory and safe an anses- 
thetic as any. 

The patient lies on the “ sound ” side with a pillow high under the 
axilla. When the daily volume of sputum is appreciable it is advisable 
to raise the head and shoulders considerably (not an easy matter with 
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the usual type of operating tahle), with a large sand-hag or sling under 
the buttocks to prevent slipping down. The arm on the affected side 
can be held by an assistant so that tlie scapula can be pulled forward 
if required. 

The incision extends from the base of the neck parallel to the spine 
midway betAveen the mid-line and the vertebral border of the scapula. 
At the lowest limit of prospected rib resection the incision is curved 
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forward along the line of the rib for several inches. Deliberate division 
of all muscles in the line of incision is performed and this involves 
the loAver trapezius fibres and latissimus dorsi. The rhomboids are 
severed, also the serratus posticus inferior, imtil the rib .surfaces and 
the mass of the erector spin® are visible. Bleeding from several medium- 
sized vessels requires ligature, but oozing from cut muscle and skin 
edges is easily arrested with pressure from hot swabs. 

Division of loose cellular tissue readily exposes the rib surfaces 
and in the upper part the scapula is freed and raised off the chest 
with a hooked retractor. At this stage the intercostal nerves corre- 
sponding to the ribs about to be excised are injected with 3 to 5 cc. of 
alcohol or 1 per cent novocaine to reduce shock and after-pain. Ribs 
are then stripped of their periosteum and divided as explained in 
the accompanjing diagrams. This is comparatively easy anterior to 
the rib angles, but posteriorly the aponeurotic attachments of spinal 
muscles are more difficult to separate. Care has to be taken in clearing 
the upper and lower borders of rib so that the deep stripping can be 
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made Avithout tearing the adherent parietal pleura. In elderly patients 
the periosteum tends to be more friable and difficult to free from bone. 
After division of rib there is a certain amount of bleeding from the 
periosteal bed, but this soon stops unless a perforating or main inter- 
costal vessel has been injured. 
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Regarding the amount ol rib removed only a short length ol rib 11 
need be taken if that rib is touched at all. Ascending, increasing lengths 
of ribs are removed until 6 to 8 inches are resected about the level of the 
8th rib. From this point there is a reduction until at the 2nd or 3rd 
rib only 3 or 4 inches are excised. Resection of the 2nd rib involves 
division of the scalenus posticus muscle, and possibly a cligitation of 
serratus magnus. 

Exposure and resection of part of the 1st rib is the most difficult 
part of the operation. Instead of a surface this rib presents a narrow 
superficial border which is cleared until the superior and inferior 
surfaces can be identified. Using a swab to cover a Earaboeuf raspatory, 
the periosteum and attached muscles (scalenus medius) can be pushed 
away from the bone until the rib is free except for the deep border 
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(Romanis). A special raspatory clears the deep aspect for a short length 
and a wedge-shaped piece of bone can be removed having a superficial 
base of li— inches. The use of sharp instruments on the superior 
surface of the rib is um\*ise on account of the proximity of the brachial 
plexus and subclavian vessels. Posteriorly the proximity of the 1st 
dorsal nerve should he remembered. 

It has been emphasised that rib must be removed as close to the 
transverse processes as possible, and if a projecting stump is left 
powerful punch forceps are used to remedy the defect. 

^^^len all the rihs have been divided it will be seen that the periosteal 
beds incline more vertically than before and show a wrinkled appear- 
ance due to their reduction in length. A drain is placed in the wound 
and the muscles are sutured carefully in layers before completing the 
skin closure. 

Over the dressing several lengths of clastic strapping are placed and 
the whole enclosed in a firm binder. The arm is placed in a sling. On 
recovering consciousness the patient should be encouraged to cough as 
much as possible in order to empty his lungs of retained secretions before 
allowing any sedatives. The side of operation should be supported 
during any coughing efforts. The amount of post-operative pain is 
variable though it usually warrants the use of sedatives over the first 
few days. The drainage-tube is removed on the third to fourth day, 
and arm movements are instituted gradually at the end of a week or 
ten days. 

Collapse is not usually complete immediately after the operation, 
and during convalescence should be assisted by the application of 
weights to the side of operation while the patient lies on the “ sound 
side. 

Considering the extent of the operation the resultant deformity is 
very slight. Some degree of scoliosis with the convexity towards the 
side of the operation may occur, while the shoulder drops a little, and 
the clavicular fossce are exaggerated. The scapula is, however, less 
noticeable on the side of operation as it falls in on the ribs, but occa- 
sionally catching of the vertebral border on a projecting central rib-end 
has been known to give rise to trouble. 

Apart from the risk of injury to structures in the neighbourhood 
of the first rib there are few operative complications. The pleura may 
he damaged during the stripping of the deep surface of ribs, but if 
infected tissue is not penetrated this accident can be ignored. Infection 
of the extensive wound is a severe complication in an already debilitated 
patient. 
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Modifications of tiie standard operation include removal of greater 
lengths of rib under cover of the scapula which fiUs in the deficiency 
(Brauer). Excision of transverse processes is sometimes practised to 
enhance the posterior collapse (Maurer). 

A small proportion of thoracoplasties fail to produce the desired 
collapse on account of exceptional rigidity or disposition of apical 
carities. Supplementary thoracoplasty witli excision of rib anteriorly 
or laterally may remedy the defect, but extra-pleural pneumolysis 
with wax *■ filling ” is probably mote satisfactory. 
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Partial thoracoplasty is performed along the lines of the complete 
operation, and the extent of rib reraov'al is planned to conform with 
the requirements of the individual case. The aim is to remove as 
much of the upper ribs as possible and to grade off the resection so 
that diseased lung is collapsed and healthy tissue not affected. This 
type of operation is practically confined to the upper parts of the lung, 
and the incision has to be made long enough to allow the scapula 
to be lilted well off the chest wall. With careful dissection more of 
the upper two ribs can be removed than is commonly thought. 
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The mechanism of collapse following paravertebral exposure has 
been considered, but there is another method of producing apical 
retraction by freeing the pleural dome and allowing it to sink to a lower 
level. This involves a most complete resection of the 1st and possibly 
2nd rib with extra-pleural pneumolysis and at the same time the 
scalene muscles will he divided, hlany approaches to the first rib have 
been considered witli a view to performing this “ Spitzenplastik.” 
Paravertebral incisions give free access to the posterior and lateral 
parts of the rib with safety, but lateral and anterior incisions carry with 
tlicm the risk of damage to the bracliial plexus and particularly the 
nerve of Bell. The possibility of injury to the subclavian artery and 
vein has to be remembered. With anterior incisions evulsion of the 
phrenic nerve as it lies on the anterior scalene muscle is often practised 
as a supplementary measure. Scalenedomy has been practised as a set 
operation, but during any of the purely apical or dome thoracoplasty 
operations the division of these muscles is a matter of course. 


Intercostal Neurectomy 

Section of the intercostal nerves adds immobility to the thorax, 
and if combined with phrenicectomy may produce good results where 
other collapse operations are precluded. 

Division of the 1st thoracic root is, of course, contra-indicated, but 
division of the 2nd to 10th or 11th intercostal nerves at the angles of 
the ribs leads to motor and sensory paralysis of that side of the chest 
and part of the abdomen. 

Exposure of nerves has to be through a total thoracoplasty incision 
or through a series of incisions, so that the operation is more severe than 
it would appear to be at first sight. 


Phrenicectomy 

Phrenicectomy in Collapse Therapy stands in a unique position. 
Its safety and the small degree of interference necessary are consider- 
able assets. The effect is, however, inconstant and the result uncertain. 
Some collapse can always be obtained, but it is difficult to predict 
which part of the lung udll be most affected. 

■^Vhen the phrenic nerve is divided, the same half of the diaphragm 
is paralysed and the muscle, atonic and unable to contract, is elevated 
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ilodifications of the standard operation include removal of greater 
lengths of rib under cover of the scapula wliich fills in the deficiency 
(Brauer), Excision of trans\’erse processes is sometimes practised to 
enhance the posterior collapse (Maurer). 

A small proportion of thoracoplasties fail to produce the desired 
collapse on account of exceptional rigidity or disposition of apical 
cavities. Supplementarj’ thoracoplasty with excision of rib anteriorly 
or laterally may remedy the defect, but extra-pleimil pneumolj'sis 
with wax ■■ filling " is probably more satisfactory. 
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Partial thoracoplasty is performed along the lines of the complete 
operation, and the extent of rib removal is planned to conform ^vith 
the requirements of the individual case. The aim is to remove as 
much of the upper ribs as possible and to grade off the resection so 
that diseased lung is collapsed and healthy tissue not affected. This 
type of operation is practically confined to the upper parts of the lung, 
and the incision has to he made long enough to allow the scapula 
to he lifted well off the chest wall. With careful dissection more of 
the upper two ribs can he removed than is commonlv thought. 
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The mechanism of collapse following paravertebral exposure has 
been considered, but there is another method of producing apical 
retraction by freeing the pleural dome and allowng it to sink to a lower 
level. This involves a most complete resection of the 1st and possibly 
2nd rib with extra-pleural pneumolysis and at the same time the 
scalene muscles will be divided. jMany approaches to the first rib liave 
been considered with a view to performing this “ Spitzenplastik.” 
Paravertebral incisions give free access to the posterior and lateral 
parts of the rib with safety, but lateral and anterior incisions carry with 
them the risk of damage to the brachial plexus and particularly the 
nerve of Bell. The possibility of injury to the subclavian artery and 
vein has to be remembered. "With anterior incisions e\mlsion of the 
phrenic nerve as it lies on the anterior scalene muscle is often practised 
as a supplementary measure. Scalenectomy has been practised as a set 
operation, but during any of the purely apical or dome thoracoplasty 
operations tlie division of these muscles is a matter of course. 


Intercostal NEUREcrroMy 

Section of the intercostal nerves adds immobility to the thorax, 
and if combined with phrenicectomy may produce good results where 
other collapse operations arc precluded. 

Division of the 1st thoracic root is, of course, contra-indicated, but 
division of the 2nd to 10th or 11th intercostal nerves at the angles of 
the ribs leads to motor and sensory paralysis of that side of the chest 
and part of the abdomen. 

Exposure of nerves has to be through a total thoracoplasty incision 
or through a series of incisions, so that the operation is more severe than 
it would appear to be at first sight. 


Phrenicectomy 

Phrenicectomy in Collapse Therapy stands in a unique position. 
Its safety and the small degree of interference necessary are consider- 
able assets. The effect is, however, inconstant and the result uncertain. 
Some collapse can always be obtained, but it is difficult to predict 
which part of the lung ^vill be most affected. 

"When the phrenic nerve is divided, the same half of the diaphragm 
is paralysed and the muscle, atonic and unable to contract, is elevated 
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into the chest. The long volume is reduced br a quarter to a sixth, 
and this diminution has a decided preference towards the base. In 
the normal lung the apical retraction is marked, but in disease the 
presence of a fMctionallv rigid barrier across the chest (e.g. fibrotic 
lesions, thickened interlobar septum) prevents transference of the full 
efiect of diaphragmatic ascent to the apex of the lung. 

Another important factor is the character of the disease : lesions 
that have a tendencv towards retraction clearlv will benefit more than 
those which are rigid and resistant to spontaneous collapse. 

The maTimnm elevation of the diaphragm is not obtained as soon 
as the nerve has been interrupted, though the greatest effect is seen 
shortiv after the operation. Later the muscle atrophies and degenerates 
into a thin fibrous sheet which offers less and less resistance to the 
upward thrust of the intra-abdominal contents. The effects cannot 
therefore be finally judged until several months have elapsed from the 
time of operation. 

Per se phrenicectomy is entirely satisfactory only in cases with 
uncomplicated basal carities — and these are rare — but as a pre- 
liminary or supplement to other measures it is of the utmost value. 
Apart from an actual measure of collapse the operation has considerable 
advantages in the treating of certain symptoms — uncontrollable cough, 
vomiting in cases of left-sided phthisis, and drag of adhesions when the 
patient is lying on one side. Hsmoptrsis can occasionally be controlled 
when other means are impracticable. 


IMJICATIOXS 

For Phrenicectomy alone. 3Iiddle or lower zone ulcerative lesions 
showing a tendency towards retraction are the most suitable. The 
presence of basal adhesions is also a favourable indication if these are 
holding up collapse. ^Vhen the disease is principallv seated in the 
upper zone phrenicectomy is only to be used when artificial 
pneumothorax is impracticable and thoracoplasty is regarded as too 
severe an operation. 

For Phrenicectomy irith Ariijicial Pneumofhoraz. The operation 
is of assistance to many cases of artificial pneumothorax, and can be 
viewed under two headings. \Vhen the pneumothorax is effective, 
certain difficulties and complications can be reduced by phrenicectomy, 
and in this category can be included undue frequency of refills, un- 
expected re-expansion (particularly at the base) and pain due to 
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irritation or pleural rigidity. On the other hand, when pneumothorax 
is incomplete and fails to bring about complete collapse of diseased 
areas, usually because of apical adhesions, phrenicectomy may just 
help treatment to become effective. 

IVlien termination of an artiffcial pneumothorax is prospected, 
phrenicectomy can be considered where it is desired to maintain some 
degree of collapse and to prevent undue stretch on lung tissue when it 
has re-expanded. 

For Flireiiicectomy xoith Thoracoplasty. As a preliminary to total 
thoracoplasty phrenicectomy is often advantageous. The sound- 
ness ” of the opposite lung is said to be tested by the smaller operation, 
and there is also a chance that if improvement accrues from phrenic- 
ectoray tlie extent of the rib resection can be reduced. 

Phrenicectomy diminishes the risk of basal aspiration, a great 
advantage in partial thoracoplasty. In any case, in partial thora- 
coplasties a combination of the two operations should always be 
considered. The vertical retraction produced by diaphragmatic ascent 
makes a higher and more fixed point on which the rib resection can 
exert its effect. 

For Phrenicectomy and Apicolysis. The collapse aimed at with 
apicolysis alone is generally much more localised than with a partial 
plastic operation ; the effects of phrenicectomy are remote and the 
operation usually unnecessary unless, as often happens, phrenicectomy 
has been performed first and apicolysis employed later to complete the 
collapse. 

For Bilateral Phrenicectomy. Paralysis of both sides of the dia- 
phragm is by no means incompatible with life as was once thought. 
The performance of bilateral phrenicectomy is a feasible operation, 
though a combination of pneumothorax on one side and phrenic 
evulsion on the other is more usual. If the bilateral operation is 
prospected it is better to practise crushing of the nerve on the 
second side, and at a later date, if no untoward effects obtrude, to 
render the paralysis permanent by division or evulsion. 

The operation of phrenicectomy is most simply performed in the 
lower neck before the nerve passes into the thorax. Simple division 
of the nerve is not always satisfactory on account of the occasional 
presence of accessory fibres which have a course away from the main 
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trunk. As a result evulsion or cxairesis is commonly practised, and 
tliough blind tearing of the nerve from its bed sounds drastic it is 
preferable to a radical phrenicectomy which demands free exposure of 
all fibres which make up the nerve. Crushing of the nerve is followed 
. by regeneration within four to six months, and the diaj>hragm can be 
used as a temporary tampon — a procedure of great value in many 
cases. 

Anatomy of the Phrenic Nerve. The origin and course of the phrenic 
is not constant. The 4th cervical nerve always supplies fibres, and 
with less regularity the 3rd and 5th cervical, while origin from the 1st 
and 2nd cervical and the 6th cervical to 1st dorsal is occasionally 
found. The main trunk reaches the outer border of the scalenus 
anticus deep to fascia covering this muscle and descends with an 
inward inclination to disappear into the thorax at the inner border 
of the muscle behind the subclavian vein. In this situation it is most 
accessible to surgical approach. 

Accessory phrenic nerves are present in a proportion of cases, and 
their presence necessitates the operation of evulsion. Fibres from the 
5th cervical running n-ith the nerve to the subcla\’iiis muscle are one 
of the most common variations ; these fibres lie over the brachial 
plexus and course do^wnwards to join the main trunk close to the upper 
thoracic inlet. Other examples are found in filaments arising from any 
of the low'er cervical ner\'es running close to the main nerve ; also fibres 
embedded in the scalenus anticus, looping round the subclavian vein, 
running with the supra-scapular nerves and anastomosing with the 
hypoglossal and sjunpathetic. 

Technique of Phrenic Evulsion or Exairesis. 

A preliminary injection of morphia and hyoscine or similar narcotics 
is advisable. The neck of the patient is slightly extended and the head 
turned away from the side of operation. The posterior border of the 
sterno-mastoid is marked and the skin and subcutaneous tissues along 
the line of the proposed incision are injected %vith novocaine per cent 
to 1 per cent) and adrenalin solution. Further injection is not usually 
required, hut can be made if deemed desirable. The incision extends 
for to 2 inches back\vards from the posterior border of the sterno- 
mastoid parallel to and about a finger’s breadth above the clavicle. It 
is deepened through the platysma when a superficial cervical ner\’e may 
be encountered and possibly sacrificed. The external jugular vein may 
also be seen and retracted. The posterior border of the sterno-mastoid 
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is identified and deeper and externally the belly of the omo-hyoid is 
retracted. A mass of fat and lymph glands lies in the base of the 
incision below the deep cervical fascia which is incised. The opening 
thus made is extended and the edges held well apart with deep narrow 
retractors. The belly of the scalenus anticus is identified by palpation ; 
blunt dissection downwards and inwards brings its fibres into %iew. 
As the muscle is cleared the nerve appears towards its medial aspect 
as a thin white cord about 1 mm. in diameter running downwards and 
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slightly towards the mid-line. Its position in relation to the muscle 
belly is subject to variation, and it is not always well defined until the 
fascia which covers it is incised. 

If a low incision has been made, the transverse scapular and supra- 
scapular vessels may he seen coursing superficial to the nerve, and 
somewhat higher the ascending cervical vessels may loop over the 
ner%'e. If approach is made too far out, the brachial plexus will be 
exposed ; if too close to the mid-line the internal jugular vein, filling 
and collapsing with respiration, encroaches on the exposure. Rot 
infrequently the phrenic nerve is displaced before being recognised 
and carried out of tbe field of vision, by a retractor. 

hen the ner\'e has been identified it is freed and raised on a hook 
before crushing. At this point a sudden contraction of the diaphragm 
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in tte form of a hiccough is usually noted and the patient mar complain 
of pain in the region of the shoulder. The nerve is divided and cleared 
of all fascia towards the lower part of the wound, where it is straddled 
by a two-pronged retractor. 

The process of evulsion can then be started by direct pulling on the 
nerve or by twisting it round forceps as illustrated in accompanying 
diagrams. The first inch or so of the nerve 
appears easily, hut resistance is commonly 
encountered when 2-3 inches Have been 
delivered- Traction should be steady and 
slow at this point, and the nerve either snaps 
short, leaving 4 to C inches in the forceps, 
or the whole length is tom from its bed. 
The patient may complain of deep-seated 
pain in the chest, but once the nerve has 
been tom free, relief is obtained. Bleeding 
from small vessels accompanying the nerve 
is negligible. A catgut suture to close the 
opening in the deep fascia and skin clips or 
sutures complete the operation. 

Complications or accidents are rare, hut 
nearly every structure in the neighbourhood 
of the operation field has been damaged at 
some time or other. The vagus, sympathetic, 
and branches of the brachial plexus have been 
e\-ulsed, and great vessels damaged. Bleeding 
from the internal jugular can usually be 
arrested, but tearing of the subclavian vein 
by an accessory encircling loop of the phrenic 
has led to fatalities. Injury to thethoracicduct 
is common, but no ill effect seems to result. The 
most important difficulty encountered is failure 
to find the neiwe on account of slight variations from its normal position, 
ilore distant dangers lie in tearing of the mediastinal pleura in cases of 
old-standing disease. Empyema has resulted, and consequently if 
rcsLstance to evnlsion is too strong it may he advisable to cut the 
ner\*e short rather than use exc^sive traction. Diaphragmatic pleuri^ 
as a result of trauma when the terminal fibres are tom is relatively 
common. Kinking of the cesopbagus in the performance of left-sided 
operations has been recorded on several occasions and gives rise to an 
unpleasant form of dysphagia. It is partly on account of the possibility 
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of these complications that the more simple operation of crushing may- 
be preferred to e\’Tilsion. 

Instead of a transverse incision, a vertical one along the posterior 
border of the stemo-mastoid can be used, but although the exposure is 
freer the resulting scar is not so satisfactory. 


Extra-pleural PNEmioLYsis 

In the absence of a free pleural space there are obvious advantages 
in some operation -which admits of collapse without having recourse to 
extensive rib resection. Stripping and mobilisation of the parietal 
pleura from the deep surface of the ribs results in the formation of an 
extra-pleural space which can be maintained by the introduction of a 
graft or some filling material. 

The operation is, however, only applicable when visceral and 
parietal pleural layers arc adherent — a state of affairs frequently found 
towards the apex in chronic phthisis. If the pleural space is free 
pneumothorax is preferable. 

It follows that the extent of the pneumolysis depends on the area 
of lung adherent, and that a limited operation at the apex is all that 
is usually contemplated. The advantage of the procedure over a 
partial thoracoplasty lies in the fact that more localised collapse can be 
obtained with a less severe operation. The principal disadvantage is 
the difficulty of maintaining the extra-pleuml space — ^grafts are uncer- 
tain and the use of inert material such as paraffin wax is liable to the 
defects of any buried foreign body. On the other hand, a certain 
amount of compression can be exerted on underlying lung by the 
filling material, or “Plombe,” over and above the collapse obtained 
by freeing of the parietal pleura. This feature is a considerable asset in 
obtaining obliteration of rigid walled cavities which fail to respond to 
other collapse measures. 


INDICATIONS 

When used alone. A small apical cavity or a definitely localised 
fibrotic lesion can be submitted to extra-pleural pneumolysis if only a 
limited degree of collapse is desired. Here, however, the operation 
though less drastic is not usually as effective as a partial thoracoplasty. 

IVhere the origin of a hemoptysis can be accurately localised the 
procedure is almost preferable to all other measures so long as the 
pleura is adherent. 
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■With extensive bilateral lemons pneumolysis may be tried first on 
the worst side in the hope that the resulting retraction will produce 
some improvement in the general condition, when other collapse 
measures can be more safely added. Though an apparently desperate 
procedure the benefits obtained are occasionally remarkable. 

'When used icilh Thoracoplasty. As a complement to rib resection 
operations the apical parietal pleura can be freed without imdue 
difficulty after the ribs have been excised. In this way the apical 
collapse becomes more graded and underlying cavities are not sub- 
mitted to uneven strains as the chest wall falls in. The employment of 
any filling material is unnecessary. 

“ Cupola-plasty” (Gravesen) is a specialised form of pneumolpis 
combined with rib resection. Following freeing of the scapula through 
the usual posterior incision a rib, generally the 3rd, is resected and 
an extensive pneumolpis performed, so that the whole apex is depressed 
on every aspect to the level of the resected rib. Removal of practically 
the whole of the first two ribs is simplified as their deeper surfaces can be 
reached. Further ribs below the 3rd may be removed according to 
the circumstances of the case. Iso filling material is necessai}*, and 
drainage of the dead space should he avoided so that any coliection oi 
serum will help to maintain the coUapse produced at operation. 

"ilTien a thoracoplasty has failed to collapse stiff walled apical 
carities, pneumolpis u*ith filling (“Plombierung”) is often preferable 
to measures which involve further rib resection. The value of direct 
pressure over the patent carity is erident. 

^Yith other measures of Collapse. WTien extensive apical adhesions 
hold up collapse during the course of pneumothorax treatment the 
value of pneumolysis is strictly limited as the risk of rupture into the 
pleural cavity at the time of operation or, later, by pressure ulceration 
is too great. 

Phrenicectomy and “ Plombierung ” do not reinforce each other 
to any marked degree and are rarely used together. On the other hand, 
pneumolysis will sometimes complete a collapse which phrenicectomy 
has failed to attain. For example, an apical cavity may be reduced 
in. size by phrenicectomy, hut obliteration is not achieved until 
apicolysis has been performed. 

The combination of collapse and direct pressure over an affected 
area may seem ideal until the disadvantages are examined. The 
operation is not difficult, but in tuberculosis (for be it understood that 
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its use in the treatment of other conditions is not here considered) 
it can only be employed where the cross-section of the lung is small, 
i.e. at the apex. The ideal filling material or “ Plombe ” would be a 
tissue graft — ^muscle, fat, or breast — but in practice shrinkage of the 
graft, its frequent failure to “ take,” and the limited amount available 
are almost insuperable difficulties. ParaSin wax is widely used, but 
while easy to handle is definitely a foreign body. Pressure ulceration 
is the most common complication ; the extra-pleural space becomes 
infected and the wax has to he removed or discharges itself through 
sinuses. Sometimes the wax works its w'ay into a bronchus and is 
coughed up, an accident which is foreshadowed by bsemoptysis. To 
avoid these mishaps the amount of the Plombe ” should be limited 
so that the space is only comfortably filled and not packed too tightly. 
Wax has a tendency to wander if its bed is not firm and secured by 
adhesions : on more than one occasion an apical “ Plombe ” has 
found its way to the diaphragm. Effusion round the filling is common, 
but if excessive can be controlled by aspiration unless infection 
develops. 

In performance of the operation the apex can be approached by 
three routes : 

(1) Anterior. Transverse incision below the clavicle over the 2nd 
or 3rd rib with separation of the fibres of the pectoralis major. 

(2) Lateral or Axillary. The use of this apparently superficial and 
easy approach is discounted by the fact that the pleura can rarely be 
reached at a level higher than the 3rd or 4th rib. Wax tends to work 
out from this situation more readily than elsewhere. 

(3) Posterior. A paravertebral incision allows exposure of any of 
the upper ribs beneath which a fair-sized “ Plombe ” can be placed 
and well covered by muscle. 

Technique. The operation can be performed under local or regional 
ancesthesia, but as the deeper manipulations are not always well 
tolerated a general anfesthetio is advisable. Chloroform is particularly 
suitable as excessive movements of the chest are reduced to a minimum. 

The skin incision should not be longer than necessary, and retraction 
of split fibres of underlying muscles should be carried out until the rib 
surface is exposed. The intercostal mnscles of a selected space, usually 
the 2nd, are incised along the line of rib down to the level of the 
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endothoracic fascia beneath which the parietal- pleora lies. H further 
exposure is required a short length of lib can he resected. 

In theory the plane of cleavage should lie in the plane of the fascia 
superficial to the actual pleura, but m practice fusion of the various 
layers makes distiuction impossible. A plane of separation can always 
be found along which dissection can be extended. The extra-pleural 
space now produced is then enlarged by blnnt dissection under cover 
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of the ribs. The gloved finger is the most satisfactory instrument for 
pushing the pleura and long awav from the under-surface of the ribs. 
Sharp instruments are dangerous and onlv occasional! v does anv cutting 
tool have to be employed to divide an nnusuallv resistant strand of 
tissue. K a verv large cavity is required, as in true apicolysis, the 
dissection can he extended over the apex of the lung round the sides 
and back of the chest as far as the level of the hilum with safety. In 
this case the whole hand is inserted into the chest and the fingers 
continue dissection at the marums. 
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It sometimes happens that dissection is carried deeper than desired 
md lung tissue is injured. A small superficial injury into apparently 
lealthy lung tissue can he ignored, but it is wise to touch the surface 
nth the cautery. If the injury opens diseased tissue the risk of infection 
)f the extra-pleural space is usually too great to consider leaving a wax 
illing in situ. It is advisable in this case to abandon the prospected 
)peration and to try and convert it into a partial thoracoplasty or to 
pack the cavity with gauze in the hope that granulation tissue will 
naintain the collapse. 

Having formed a satisfactory extra-pleural space the margins are 
:;arefully prodded with the finger to see that they are sufficiently firm 
:o prevent wandering of the “ Plombe,” and pressure is applied to 
insure absolute hsemostasis. Into the now dry bed wax is gently worked 
n pellets or small masses at a temperature at which they are malleable. 
iVax with a melting point of 45 to 50® C. is suitable. A\Tien the space 
s comfortably filled, any loose intercostal tissue that is available is 
over the “ Plombe ” and the wound closed in layers without 
iraiuage. This closure should be made wth extreme care to avoid any 
'isk of infection from ^vithout. 

A^Tien grafts are employed, a similar technique is adopted using the 
mfccrior route. After removing a short length of rib the graft is cut as 
I pedicle from muscle or breast and inserted into the prepared cavity, 
fixation of the graft in permanent position is sometimes a matter of 
iifficulty. When using muscle the tendency to pull out of the extra- 
pleural bed must be remembered, and if nerves are divided to overcome 
ffie latter disadvantage consequent atrophy has to be allowed for. 
rhe use of fat from other parts of the body simplifies the question of 
fixation, but the risk of autolysis is considerable and wax is to be 
preferred. 

The size of the extra-pleural space that is procured by the operation 
v^aries vith individual requirements. True apicolysis involves extensive 
freeing of the lung dome over all its surfaces. When the “ Plombe ” 
has been inserted the whole apex is well depressed and a most effective 
collapse obtained. Pneumolysis over smaller areas constitutes a less 
severe operation, but localisation must be accurate if obliteration of a 
specific cavity is required. The “ Plombe ” in this type of case varies 
in size between that of a golf ball and a cricket ball, and is placed 
directly over the cavity at the point where it is nearest to the surface. 


CHAPTER II 

AcXTTE ElfPYEMA 

EiiPYEiiA, usually results from an underlying pneumonia (whether by 
permeation through the visceral layer or from rupture of a minute 
cortical abscess is immaterial) and the infecting organism is most com- 
monly the pneumococcus. Streptococcal empyema ta occur in the course 
of severe forms of influenza, scarlatina and other infectious diseases, 
from pywmic infarcts and by direct spread from the bursting of a 
p ulm onary or subphrenic abscess into the pleural sac. Penetrating 
chest wounds are obvious sources of direct infection by pyococci. 
Apart from, or in addition to, the pneumococcus and streptococcus, the 
commonest causative agents, staphylococci, B. Friedlanderi, B. coli 
and anserobes are often recognised ; indeed, the mixture of bacteria 
often makes it difficult to decide on the predominant organism. 

Consideration of the physical conditions within the thorax shows 
how easily the formation of a pleural exudate is encouraged. The 
normal lung constantly tends to retract towards the hilum, retraction 
being opposed and prevented by the “ negative ” or sub-atmospheric 
pressme in the potential pleural cavity. When the pleura and lung are 
inflamed this suction efiect encourages exudation, and as the quantity 
of fluid increases so does the intra-pleural pressure rise and the lung 
retract by its own elasticity. The irritative efiect of transmitted 
organisms adds to the product of the exudate, which may attain such 
proportions as to affect the mediastinum and produce pressure symp- 
toms in the opposite lung. 

As with any infective process the effect of an empyema will depend 
on such factors as the virulence and extent of the infection and the 
resistance of the patient. It must be emphasised that the secondary 
nature of the pleural involvement is an added strain to a patient 
convalescent, or actually suffering, from pulmonary inflammation. 


TYPES OF ACUTE EMPYE3LA 

The extent of an empyema varies considerably. Total or complete 
empyema would imply a purulent effusion filling the whole pleural sac, 
S136 
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but such a condition, if the definition is strictly adhered to, is rarely 
found. Partial empyemata vary in content from small abscesses 
with a capacity of only a few cubic centimetres to collections which fill 
almost half the thorax. Other types owe their titles to their situation, 
e.g. mediastinal, apical, diaphragmatic and interlobar. The distinction 
between the metapneumonic and the synpneitmonic types has an 
important bearing on treatment. In the former a defiite interval 
elapses between the subsidence of the pneumonia and the onset of 
the pneumococcal pleurisy, in which thick frank pus and rapidly formed 
adhesions restrict the extent of the effusion. Synpneumonic empyemata 
are usually streptococcal and arise during the course, often at the 
height, of a pulmonary inflammation ; an abundant effusion loaded 
wth organisms and showing no signs of increasing viscosity for a 
week or more is associated with delay in the formation of adhesions. 

SYirPTOMATOLOGY AND DUGNOSIS OF ACUTE EMPYEIIA 

The signs and symptoms of acute empyema show considerable 
variations. In a case following an ordinary lobar pneumonia the crisis 
has usually passed several days before the temperature begins to rise 
again and develop a hectic swing. 

The presence of fluid is detected by decreased vocal fremitus, weak 
distant tubular breathing, or absence of breath sounds and, above all, 
by a definite feeling of resistance and a dull note on percussion over 
the affected area. In children the vocal resonance is often increased 
over a dull area where bronchial or tubular breathing is fairly distinct. 
Indeed, in children local dullness, distant tubular breathing or absence 
of breath sounds, and no adventitious sounds is a combination of 
signs diagnostic of empyema. The pulse-rate rises in accordance ^vith 
the degree of toxiemia and respirations are frequent, though not to the 
extent seen at the onset of the pneumonia. Embarrassment of the 
cardiac and respiratory organs follows displacement of the mediastinum, 
and is recognised by the position of the heart and inclination of the 
trachea in the root of the neck. The displacement of the heart and liver 
is greater in empyema than with the same amount of serous exudate. 

Radiography is valuable in confirming the presence of fluid, par- 
ticularly if a shadow of uniform density is seen Ijing over the lower and 
outer parts of the chest, masking lung markings and describing a curve 
whose concavity faces upwards and inwards. Localised collections are 
probably purulent. Variations in density of shadow are caused by the 
thickness of fluid and/or pleura, but the uniformity of the shadow is 
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th.e p rin r-ipal {©atuTC. A»auist tius^ X-ravs do Dot reveal ^vith any 
certainty thin layers of fluid, nor is any indication given as to whether 
the flmd is serous or purulent. The presence of pus is suggested by 
svmptoms. and by the general appearance and temperature chart, but 
can onlv be diagnosed with absolute confidence by the results of 
necdZe aspiration. 

This brief resame of the diagnosb of a metapneumonic empyema is 
equally applicable to the svDpneumonic type, except that in the latter 
the eflusion pves evidence of its presence during the course of the 
pulmonary inflammation, accumolates more rapidly, and shows no 
sign of localisation or encystment. 

Assuming that fluid has been withdrawn by the exploring syringe, it 
now remains to decide upon its nature. It may be the frank pus of a 
metapneumonic empyema : it may be the serous effusion of a non- 
septic pleurisy (for an acute simple pleurisy may simulate empyema 
very clcsely) : or it may be the thin sero-pnnxlent exudate of the syn- 
pneumonic type. Bacteriological examination is essential, for the fluid 
of a streptococcal empyema may be a little more cloudy than that of a 
simple pleurisy, and yet be teeming with streptococci. 

From the point of \'iew of treatment it is most important to decide 
whether the pus is frank and thick, implying clots and adhesions to 
localise the empyema, or thin and serous, when it is safe to assume 
that a large collection is lying free in the pleural cavity. At first sight 
it would seeta reasonable to suppose that anv collection of pus should 
be evacuated without delay, and such a course is correct with a localised 
empyema of moderate size, but a brief consideration of the physiology 
of the thorax exposes the error of too hastv an evacuation of la^e 
collections. It is true that a small opening in the chest wall is not 
necessarily incompatible with life, though the loss of ventilating surface 
from the consequent lung collapse and the danger of mediastinal flutter 
may lead to cardiac embarrassment ; but the lung tissue is probably 
still in a state of inflammation and the reserve ventilating capacity of 
the chest thereby seriously reduced- Furthermore, the mobihty of the 
mediastinum allows pressure to be transferred to the opposite hemi- 
thorax in addition to the dangers induced by its own to*and-fro move- 
ments. In these untoward factors lie the risks of an open pneumo- 
thorax in a large empyema, especially in one of the synpneumonic 
type, where no adhesions have as yet formed to limit the accumulation 
of fluid or to reduce the mobility of the mediastinum. 

Xeedle aspiration then not only confirms the presence of fluid but 
tells its nature and gives definite indications as to the fines on which 
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treatment is to be initiated. On the one hand, there is the danger of 
draining the pus too early ; on the other, the risk of leaving a collection 
of pus too long shut up in. the chest. The general principle is (a) to 
evacuate thick pus at once and freely ; (6) to remove thin infected 
fluid by repeated aspirations until the pus is thick and adhesions have 
formed, ^vhen a more effective form of surgical drainage can be installed. 

Exploratory puncture is a simple and familiar diagnostic procedure, 
but several points must be home in mind, which, though obvious, justify 
their mention here : 

(1) The needle should be of sufficient length to reach the pleural 
cavity and of sufficiently wide bore to allow the passage of thick pus. 
It must fit the syringe accurately, and this must be tested immediately 
before use ; at the same time the patency of the needle can be assured. 
It must be new and strong to obviate any risk of snapping. 
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(2) The site of the first exploratory aspiration should be at the 
centre of maximum dullness. Subject to this condition, the lower and 
more posterior the puncture the greater the help afforded to the surgeon 
when he operates. 

(3) After careful cleansing of the skin and instruments, the skm, 
chest wall and pleura are infiltrated with a dilute solution of novocaine 
(1^ to 1 per cent). 

(4) The needle is introduced through an interspace in the anaes- 
thetised area after pulling the skin a little to one side at the moment of 
puncture to procure a sliding-valve action between the skin and under- 



2 {40 POST-GRADUATE SURGERY 

lying tissues after withdrawal. The resistance of the intercostal muscles 

and pleura can be recognised at a varying depth (about 2-5 cms. in the 

absence of overlying muscles) and the needle must be pushed on very 

cautiously beyond this. The very thin chest wall of an infant must be 

remembered. 

(5) "UTien the operator feels, or suspects, that he has entered the 
pleural cavity the needle should he carefully steadied while the syringe 
or aspirator is attached. Uneven jerking of a stiff syringe may cause 
the needle to penetrate deeper than is desired, and the point of the 
needle must on no account pierce the lung lest a new source of infection 
be created. 

(6) Tbe use of a fine trocar and cannula sucb as the Riviere No. 1 
A. P. needle obviates some of tbe drawbacks of a needle with an oblique 
point. 

(7) If fluid is not found at the first point chosen the needle should 
be withdrawn and re-inserted in another likely spot, after verifying 
that the first failure was not caused by blockage with clot or soft 
tissue. 

(8) When fluid is found, a specimen is collected in a sterile tube for 
bacteriological and cytological examination. 

(9) The point at which fluid was first encountered is carefully 
marked and the depth noted at which it was found. 

(10) If fluid has collected rapidly or has eluded detection until 
signs of pressure are apparent so that there is no doubt that a con- 
siderable qu.antity is present, the cavity can be safely entered with a 
wide-bore needle or trocar and cannula and tbe whole or a great part 
of the fluid evacuated with an aspirating apparatus. 
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injured lung tissue may lay the train for later bronchiectatic changes. 
The inflamed serous membrane has also a certain, if limited, power of 
creating granulation tissue, and its contraction helps adhesion at the 
margins of the opposing pleural layers. 

Viewed from any aspect, and faced with all these disadvantages, the 
propriety of closed drainage cannot be gainsaid, and wherever possible 
it should be practised, for it is continuously favouring re-expansion 
of the lung at the same time as the pus is being evacuated. 


Fig 112/.— \ RAIS SKciWIiO eoSSlBLU BESCLT rtf OPES 
DiURiAOB IN Acijie Empyema. Tfis Plzcral Camty 

BECAHB I^rreCTED FOLLOWXNO A. PKEtTIIONITIS. ASTl&i 
TION PBODrCBD DeEISITS PcS, THE PEEDOMRiNT 
OBaANISV BEINO THE P.NEPMOCOCCVS. OpEN DeARAOE 
WAS ESTABUSHBD ASO FOS EVACUATED, BUT THE LUNO 
PAILEDTO RE-EXPA9D, AM> A pLEUEO CUTANEOUS FiSTUIA 
FERSlSTEn rOBSEVEEALMONTHS. AT A SECOND OPERATION 
THE OrIOINAI. OpENIND WAS EXCISED AND SUTUBED. AT 
THE 8AUE TIME A SMALL INTERCOSTAL ClA)SEO DraR 
WAS Inserted in the lowest part of the Cavity. I.n 


A. EiTENSITE lUOllT sided P.MPiEJU 
B CONDITtON AFTER OpZN DBAIVAOE. A LARGE DeaD 

Space Persists. Callus can be sees at the Site of 
Rib Resection. 

C. CONDFITON 10 DAYS AFTER CLOSED IntERCOSTIL 
Dbainaqe. Ihe Luno has Expanded. Dressings abb 
Visible over tbp Lowfb Chest and the Intercostal 
Tube CAN JUST be seen close to the Vertebral Coi umn. 



2140 POST-GRADUATE SURGERY 

lying tissues after Tvithdrawal. The resistance of the intercostal muscles 

and pleura can be recognised at a varying depth (about 2-5 cms. in the 

absence of overlying muscles) and the needle must be pushed on veiy' 

cautiously beyond this. The very thin chest vrall of an infant must be 

remembered. 

(5) UTien the operator feels, or suspects, that he has entered the 
pleural cavity the needle should be carefully steadied while the syringe 
or aspirator is attached. Uneven jerking of a stiff syringe may cause 
the needle to penetrate deeper than is desired, and the point of the 
needle must on no accoimt pierce the lung lest a new source of infection 
be created. 

(6) The use of a fine trocar and cannula such as the Riviere Jfo. 1 
A. P. needle obviates some of the drawbacks of a needle uith an oblique 
point. 

(7) If fluid is not found at the first point chosen the needle should 
be ^vithd^a^vn and re-inserted in another likely spot, after verifying 
that the first faihire was not caused by blockage with clot or soft 
tissue. 

(8) MTien fluid is foimd, a specimen is collected in a sterile tube for 
bacteriological and cytological examination. 

(9) The point at which fluid was first encountered is carefully 
marked and the depth noted at which it was found. 

(10) If fluid has collected rapidly or has eluded detection until 
signs of pressure are apparent so that there is no doubt that a con- 
siderable quantity is present, the cavity can be safely entered with a 
wide-bore needle or trocar and cannula and the whole or a great part 
of the fluid evacuated with an aspirating apparatus. 

TREATJIENT 

Healing of an empyema is only complete when \’isceral and 
parietal pleurje are in close apposition. The process is not simply one 
of collapse of the cavity walls as in other parts of the body, hut is 
produced by, and dependent on, a variety of factors. One of the most 
important of these is the condition of the underlying lung ; whether it 
retains its elasticity or whether as the result of interstitial inflammation 
it has become rigid and incapable of stietebing. \Mien pulmonary 
fibrosis has become established the cavity can only be obliterated by 
compensatory falling-in of other structures. Emphysema, mediastinal 
displacement, diaphragmatic elevation, and indrawing of the ribs all 
play their part, TOth the disadvantage that the traction on already 



injured lung tissue may lay the train for later bronchiectatic changes. 
The inflamed serous membrane has also a certain, if limited, power of 
creating granulation tissue, and its contraction helps adhesion at the 
margins of the opposing pleural layers. 

Viewed from any aspect, and faced with all these disadvantages, the 
propriety of closed drainage cannot be gainsaid, and wherever possible 
it should be practised, for it is continuously favouring re-expansion 
of the lung at the same time as the pus is being evacuated. 


F><f, 1121.— A RATS SHOWISO POSSIBLE BESCLT OP Oprs 

Diur^AGE Accte Empleju. Toe Plecbil Cwrrv 

BECAME IXPECTEO ?OLLOWI>o A Z^EVMOXITIS. AsPIRA 
TIOT PRODCCED DEPIXITE Prs, THE PREDOMI'TAXT 
OroABISW BEI^a THE PNEmocOCCTS OpEV BeAIN'AaE 
WAS ESTABUSHEB A’»D PCS EVACTATED, BUT THE LCSO 
PAIICD TO BE EXPAND, AND A PtECRO CUT^SEOCS FlSITlA 
PERSISTED POR SEVERALMONTHS. At A SECOND OpESATION 
THE ObMIIIAL OPENDfO WAS EXCISED A5D SCTCBED AT 
THE SAME TIME A SMALL InTEBCOSTAL CLOSED DraIN 
WAS 1^SERTED IN THE LOWEST PART OP THE CaTITV. 1n 


A. EXTE>SrTB KiailT SIDED hMriEMA 
B Condition after Open Drainage. A iabge Dead 
Space Persists Callus cah be seen at the Site op 
Bib Resection. 

C COVDITIOX lf< DAYS APTER CLOSED INTERCOSTAL 
Drainaoe. 1 he Lung has Expanded. Dressings are 
Visible oteb the Lower Chest and the Intercostal 
Tcbkcan fust be seen close TO THE VebtesrilColumn. 
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closure ol the wound not relieve distress, oxygen should be adminis- 
tered under pressure. The ordinary gas-bag and mask are quite efficient, 
the mask being fitted tightly over the face and the bag distended with 
oxygen to its limits. If much distress is anticipated from the symp- 
toms it is as well from the start to add light gas and oxygen anaesthesia 
to the local so that intra-pulmonary pressure can be increased and 
maintained at will. After evacuation of most of the pus a large tube 
is inserted, such as the flanged tube designed by Tudor Edwards. The 
muscles are then sutured with catgut, pulling in their retracted mar^ns 
with tissue forceps to bring them snugly round the tube ; a few skin 
stitches complete the operation and the tube is clipped. With a close- 
fitting dressing the junction is now air-tight, and on the patient’s return 
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to the local so that intia-puinionaiy pressure can be increased and 
maintained at will. After evacuation of most of the pus a large tube 
is inserted, such as the flanged tube designed by Tudor Edwards. The 
muscles are then sutured with catgut, pulling in their retracted margins 
with tissue forceps to bring them snugly round the tube ; a few skin 
stitches complete the operation and the tube is clipped. With a close- 
fitting dressing the junction is now air-tight, and on the patient's return 
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at and cleansed. A. tightly fitting tube ia inserted through a separate 
tab Tvoimd in tie most dependent part of tie cavity and the main 
^ound is closed by air-tight suturing. The tube is attached to a suction 
pparatus when the patient has been returned to bed. 
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C. (i) open Drainage only differs from rib resection by the 
mission of suction. If re<iuired a larger opening can be made. Small 
md moderate-sized empyemata, especially those which are well 
istabi^hed and may almost be considered chronic, undoubtedly do 
veil for a time with open drainage, but convalescence is always unduly 
)roIonged and the cortex of the lung is often markedly fibrosed before 
he sinus is finally obliterated. 

On the other band, it must be admitted that many “ closed " 
lystejjis become “ open ” unless careful attention is paid to the skin- 
;ube junction. 
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(ii) Open Drainage and Tamponade is rarely required, but in 
cases of extreme virulence free incision may be necessary as a life- 
saving measure. Packing of gauze into the pleural cavity helps to 
stabilise the mediastinum- This form of operation is, however, hardly 
ever practised in acute cases though its use in chronic cases covers a 
\ride field. 


The lines of gmdance for the treatment of a case of acute empyema 
may be best in^cated by one or two illustrations ; 

yieiapneuynonic empyema commonly owes its origin to lobar 
pneumonia, and tbe worst eSects of the illness are apparently over 
before the presence of pus in the 
pleura is recognised or even sus- 
pected. Exploration reveals thick 
pus and a marked tendency' to 
adhesions and localisation. The 
pneumococcus is the predominant 
organism. Actually the pus in 
tbe earliest stages is thin, but the 
diagnosis of empyema is not usually 
made until it is thick. Should, how- 
ever, the fluid withdrawn be thin, 
aspiration should be performed 
every two or three days. In a very 
few cases this effects a cure, but 
more commonly' alter one or two 
aspirations tbe pus is definitely 
viscous, shondng that the infective 
process is advancing. Xo definite 
rule can be laid down for t he moment 
to change over to continuous drain- 
age, but it can be taken that if a 
specimen of the pus is left in a test-tube and if a sediment of three- 
quarters of its volume remains after twenty-four hours, the pleura should 
then be drained. Irrigation of the pleura is still an open question ; 
it shonld certainly not be contemplated for at least four or five days 
after operation. Xormal saline is useful to remove debris and to gauge 
the toleration of the pleura for a start. Afterwards vrarm eusol or 
Dakins solution may be used as a disinfectant for some time, but 
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not too long on account of its ti^ue solvent action. Drainage is 
free for a week or ten days and need not give rise to anxiety if it 
continues for three weeks, bnt after that exploration for an un- 
detected pocket of pus is advisable. 'When drainage is reduced to 
a Tnhdmnm the tube Can t>e removed, but the proper moment can 
only be judged from a variety of evidence; X-iays may show a 
major degree of obliteration of the cavity, and its volume can be fairly 
accurately measured by injecting saline until it overflows ; a soft 
bougie, very carefully handled, gives the depth of the cavity. With a 
capacity of two to three ounces and only a slight discharge the tube 
may be removed and the wound covered with a dressing and a-sheet of 
rubber which is secured by adhesive to the skin, except for a small space 
at the lower margin. Healing is usually complete in from three to four 
weeks. Breathing exercises should be practised from the start of 
drainage, together with auxiliary measures of blowing water from 
one Wolfi bottle to another, playing small wind instruments, etc., 
supplemented by inhalations of CO*, all of which aim at re-expansion 
of the collapsed lung. 

£)i/}ip)ieti)noju*c eiap^ema demands diflerent treatment. Exudation 
occurs during the course of the pulmonary inflammation, which in its 
most virulent form is a streptococcal lobular pneumonia. The pleural 
sac is filled wth a large quantity of clear or turbid fluid and signs of 
pressure ate added to a grave toxssmia. This fluid does not become 
definitely purulent for from two to four or five weeks. The rapidity of 
its outpouring makes active treatment imperative. Aspiration for the 
relief of pressure may draw off pints of almost cleat fluid, and must be 
repeated every three oc four days or more oftetL it signs at distress, are 
evident. Rib resection and wjde-tube drainage must not be con- 
templated imtil the pus has thickened, but intercostal drainage through 
a small tube may be substituted for frequent aspiration and may tide 
things over ; indeed, in a few cases it may even obviate resection. 
Subcutaneous infection is not infrequent from contamination of the 
needles or caunul® on ^rithdrawal and is relieved by small incisions ; 
the pleura must not be opened at this stage. The main danger of a 
syupneumonic empyema is exhaustion, for unlike the metapneumonic 
type, in which the lobar pneumonia is cured, the patient has to Avith- 
stand the toxseniia of a persisting streptococcal lobular inflammation. 

Bilateral empyema is practically confined to children, and from the 
prolonged course of the pulmonary condition has to be regarded more 
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in the light of the synpneumonic form in spite of its probable pneu- 
mococcal origh]. The mortality in very young children is undoubtedly 
heavy. Aspiration of both sides is performed, sometimes at the same 
sitting, but if not, taking the worst side first. ItTien pus becomes too 
thick for easy withdrawal free intercostal drainage is substituted for 
aspiration, the wide interspaces in children rendering resection of rib 
unnecessary. Bilateral drainage can be practised, and though sounding 
heroic is more successful than draining first one side and then the 
other. Children are difficult to nurse in the sitting posture, and it is 
easier to allow them to lie and pass the tube or tubes between the 
sections of a divided mattress into a bucket of water on the floor. 

Empijetna following an infecied infarct is at first treated some- 
what on the lines of the synpneumonic t3rpe — aspiration followed by 
continuous drainage — but pus thickens more rapidly. 

AVhen the pleura is infected by the rupture of a pulmonary abscess 
the effects may be very diverse ; some cases require immediate incision 
and drainage to overcome the virulence of the infection, while others 
only need aspiration and at the same time the lung abscess obtains 
satisfactory ^ainage. 

Interlobar empyema is treated on similar lines to a chronic lung 
abscess. If the pleura is free it must be rendered adherent by packing 
before attempting drainage. Identification of mediastinal and dia- 
phragmatic collections may be very difficult, and if a long-standing 
case is to be explored the surgeon must be ready to carry out drainage 
as soon as pus is found, without disturbing the aspirating needle. 

Empyema necessitatis is a condition in which pus finds its way to 
the surface through an interspace after breaking through the pleural 
confines. The implication is that treatment has been unduly delayed 
or the presence of pus in the chest has gone unrecognised. Simple 
incision will relieve a collection of subcutaneous pus which has not 
already found a fistulous outlet through, the skin. It may be necessary 
to enlarge the opening in the parietal pleura if drainage is not adequate. 

Rupture of an etnpyema into a bronchus is an accident which early 
treatment m\\ avoid. The contents of an empyema are sometimes 
coughed up completely mth a resulting cure, but in general the risk 
of bronchiectasis and abscess formation is such that it is advisable to 
drain the pleura externally in nearly every case. 



CHAPTER ni 
Chronic EMPVRiiA 

The term chronic empyema can be used to cover a variety of con- 
ditions of long-standing pleural infection. At one extreme there are 
acMte cases which, discharge pus for more than four weeks and thereby 
fall under the heading of chrome ; while at the other extreme there are 
pleural abscesses which ate internuttently open over a period of years. 

The more common forms of chronic empyema can be divided into 
several classes : 

(1) Recent cases in which inadequate drainage is the principal 
cause. This class generally constitutes a reflection on the treatment 
of the acute condition. 

(2) Long-standing cases equivalent to abscess cavities rvith 
abnormally rigid walls. A superficial sinus may or may not be present. 
Re-infection from the pleural walls occurs at intervals, but tborough 
cleansing resolves the problem of treatment into obliteration, of a 
dead space. 

(3) Cases similar to the last mentioned group, but in which there 
is some obvious focus maintaining infection of the cavity (e.g. pleuro- 
bronchial fistula). A chrome inflammatory state of the imderlying 
lung, as extreme fibrosis or bronchiectasis, may hinder collapse of the 
pleural abscess and tend to aggravate the infective process. 

(4) Tuberculous infection of the pleura which is considered in a 
separate chapter (see page 2162). 

(0) Cases secondary to carcinoma and actinomycosis in which 
treatment is mainly palliative as the primary infection can rarely be 
eradicated. 

Causes that may lead to the production of chronic empyema may 
be briefly summarised as follows : 

(1) Inadequate drainage : 

(a) Too small an opening for free escape of pus. 

21S2 
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(6) The opening too Ingh or too far for\vard, wth the result 
that a pool of pus is left below the site of drainage. 

(c) Removal of the tube before the pleural infection has been 
controlled. When the tube is removed at the correct time 
the wound heals quickly and without trouble, but if 
removed too early the closure is incomplete and a sinus 
wth pouting granulations persists. 



Ftj. 1132.--X-B4T or CicBo-tiC Eurt uu. Eixitticai. Siucow is Lateml 
AsrECT or TBB Left Chest isbicsres the sitcaTJos or td* Extyeili 
CaHtt. Lem Desss Shadow oteb the Fieid u froduced at 

THICKESEDpLECfLAAYDPCXVOSARS FiBBOSIS. XoTETJlAT LEFT DlAPHRACK 
IS DRAWS CFWAHDS. ThE Co^DITIOR ABOSE AS THE B&SU1.T OF ESTAELIsacCO 
DSArsAOELATE U THE ACCTeStaCEOF THeCsiFTOU. CcbB WAS EFFECTED 

ST Locauseo Bib BcSEcnos and Dsaixage. 

(2) Instituting drainage too late in the acute stage. The under- 
lying lung tends to become covered with a resistant fibrinous layer 
which impedes e 2 q)ansion of the lung and hinders obliteration of the 
empyema space. 

(3) Foreign bodies remaining in the cavity, e.g. gauze swabs, 
drainage-tubes, safety-pins, or sequestra. Classes of lymph which have 
not been expelled remain a potential source of infection, though as a 
rule proteolysis hastens their disintegration. 

(4) Failure to recognise the true origin of the infection ; for 
example, a case diagnosed as being of simple pyogenic origin fails to 
respond to treatment because pleural tuberculosis or pulmonary 
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carcinoma "was tlie real cause at tbe back of tbe condition. Furtber, 
there are cases associated with deep-seated abscesses which persist 
because the primary source of infection is not removed — e.g. a pul- 
monary abscess ruptures into the pleura and intermittently infects the 
pleura until the abscess itself is cleared up. 

The duration of an empyema determines largely the appearance 
of the cavity and its walls. Recent cases show' firm localising adhesions 
and granulation tissue with pus whose character is variable. A super- 
ficial sinus is usual and the daily quantity of discharge may be con- 
siderable. In long-standing cases the walls are much thicker and rigid 
owing to fibrosis, and frequently attain a surprising thickness almost 
of cartilaginous consistency. The presence of a permanent sinus is by 
no means essential, and pus contained in the cavity usually has a stale 
and foetid odour. Cholestcrin crystals are indicative of prolonged 
encystment of the empyema. 

Yaiiations in the signs and symptoms of a chronic empyema are 
not unexpected, and, if the cavity is drainixig, signs of general toxaemia 
may not be obvious. Cyanosis, emaciation and dyspnoea are, however, 
common symptoms, and clubbing of the fingers and toes is notice- 
able. The existence of cough and sputum is largely dependent on the 
state of the lung underlying the empyema, though an irritative cough 
purely due to pleural in^mmation may persist. The physical signs in 
the chest ate masked by the thickness of the pleura, which is also 
responsible for lack of movement and poor expansion of pulmonary 
tissue. 

In the presence of a sinus, investigation of tbe pus should be the 
first consideration, realising at the same time that secondary organisms 
will have invaded the empyema cavity. Wth a closed abscess, aspira- 
tion will have to be attempted as a preliminary to treatment as much 
for the pxjxpose of localisation as for examining the pus. Many of 
these closed cases contain very little pus, and the passage of foul gas 
along the needle may be the only indication that the cavity has been 
entered. The absence of organisms in the pxis should not necessarily 
lead to the conclusion that the empyema is of tuberculous origin as 
there are quite a number of old cases, particularly pneumococcal, which 
become sterile aith time. 

A persistent cough with sputum leads to the suspicion of coincident 
lung infection or a pleiuo-bronchial fistula. Fibrosis and secondary 
bronchiectasis are not uncommon, and it is advisable to investigate 
the state of the lung with intra-tracheal lipiodol if these conditions 
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are suspected, as treatment will have to aim at their relief in addition 
to that of the empyema. Early external drainage in cases of pleuro- 
bronchial fistula is an important preliminary. 

Injection of lipiodol into the empyema affords a useful means of 
estimatmg the size of the cavity radiologically. 

One of the principal complications in the course of a chronic 
empyema is that of pus or air-embolism. If air or infective material 



F>g. U33.— X-ur or Chromc Eimw* niixo «mi LifioooL. X left- 
siDeD'Eiie\E3iA Caftti orho\<3Dctc%uov ata bcex F/lisd mra a Covtsast 
Soi.rTio>. Note IxictrunoN and Pockctixo. Dbaixagb and Extensive 
Rib BESEcnoN webe necessabv id Close the Camet. 


ruptures into a pulmonary vein in any quantity embolism or abscess 
formation may be expected in the brain. The danger of this is very 
real, particularly if the contents of the empyema are submitted to 
pressure. 


AMien considering treatment two distinct factors have to be borne 
in mind : 

(1) Drainage and disinfection of the cavity. 

(2) Closure of the cavity. 

It depends on individual circumstances as to whether these pro- 
cedures can be combined at operation or whether they have to be taken 
separately. In a small cavity not grossly infected, operative treatment 
can be successfully carried out in one stage, but most cavities turn out 
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tissues and parietal pleura can be freely removed to allow the 
covering flap to fall in on the underlying lung. The Estlander 
type of operation, in which short lengths of rib are removed sub- 
periosteally, usually fails if the empy’ema cavity is at all extensive 
on account of the rigidity of the intercosto-pleural layer. 

The Scliede Thoracoplasty is the classical 

operation for a long-standing empyema ^ 

cavity (Empyemresthohle), and consists of \ 

resection, of the ribs and parietal pleura \ 

lying over the cavity. The incbion takes the V 

form of a huge U starting at the lower \\ 

pectoral border in the anterior axillary line, \ 

crossing the tenth rib in the posterior axillary / 

line and terminating between the spine and / | \ 

posterior border of the scapula about the J •. I \ 

level of the second or third rib. All // i j t J 

superficial muscles in the line of the incision W 'yfA'. f ‘ 

are divided and the flap is turned up over 

the inferior angle of the scapula. Bleeding ‘ 

at this stage is free. A large area of the ; 

thoracic cage is now exposed and following if 

excision of a convenient length of rib the A ! J 

cavity is explored digitally and the extent 'I \ / 1 

of the operation planned. Ribs are most M / 

simply removed by dividing them in the : \ 
middle and by dissecting out the anterior and » 
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removed all necessary bone the “ soft ” roof 

over the cavity is cut away entirely. The thickness of the parietal pleura 
has already been commented on, and it is unusual to find that the inter- 
costal vessels bleed as freely as they do normally. Ligature of all bleeding 
points should, however, be practised, and it should be realised that the 
toughness of the tissues prevents accurate application of the Spencer- 
Wells type of forceps in many instances. Injection of novocaine into 
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to be larger than at first suspected, and several sessions may be 

necessary to effect complete cure. 

(1) The first step in treatment is to cleanse tbe empyema cavity, 
and this is best done by establishing /ree drainage at the lowest point 
of the cavity. Eesection of one or more ribs is carried out over a 
reasonable length, and free excision of dense tissue covering the cavity 
should be made. This tissue may even be hard to cut mth a knife 
and is often an inch and a half in thickness. Exploration of the cavity 
for foreign bodies or concealed loculi must be thorough. The need for 
a big opening is emphasised because the skin and surface wound tend 
to heal up more rapidly than is desirable. 

Open drainage is the only course possible in these cases as the walls 
of the cavity axe too resistant to be influenced by suction. 

Irrigation is an asset in obtaining disinfection of these spaces, but 
is forbidden when a pleuro-bronchial fistula is present or is suspected. 
Introduction of methylene blue solution into the cavity will indicate 
the presence of a fistula by its appearance in the sputum. Kusol is 
satisfactory but must not be run in under any pressure, and dilute 
solutions of antiseptic aniline compounds have a good efiect in dis- 
solving some of the dense covering over the lung surface. 

(2) Closure of the cavity. Drainage appreciably diminishes the si^e 
of the empyema, and in many cases healing actually occurs, but in the 
remainder a residual space of variable capacity persists. The structure 
of the cavity prevents collapse since its outer wall is the rigid thoracic 
cage and the inner consists of thick or toughened pleura overlying 
lung which may itself be indurated or fibrotic. The alternatives of 
treatment, therefore, must be to collapse the chest wall on to the 
lung or to bring the lung out to the chest wall. These objects can be 
obtained by : 

I. Removal of part of the chest wall — ^particularly ribs. {Thoraco- 

‘plasty.) 

II. Excision of thick end of visceral pleura and re-expansion of 
lung. {Decorlication — Disciesion.) 

These principles can be used singly or combined, and as a measure of 
safety each operation should be ^sociated with drainage. 

I. Interventions on the chest wall should err rather on the side of 
being too generous than too limited. In addition to bone intercostal 
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tissues and parietal pleura can te freely removed to allow the 
covering dap to fall in on tKe underlying lung. The Estlandei 
t}’pe of operation, in which short lengths of rib are removed sub- 
periosteally, usually fails if the empyema cavity is at all extensive 
on account of the rigidity of the intercosto-pleural layer. 

The Scliede Thoracoplasty is the classical 
operation for a long-standing empyema 
cavity (Empyemresthohle), and consists of 
resection, of the ribs and parietal pleura 
lying over the cavity. The incision takes the 
form of a huge U starting at the lower 
pectoral border in the anterior axillary line, 
crossing the tenth rib in the posterior axillary 
line and terminating between the spine and 
posterior border of the scapula about the 
level of the second or third rib. All 
superficial muscles in the line of the incision 
are divided and the flap is turned up over 
the inferior angle of the scapula. Bleeding 
at this stage is free. A large area of the 
thoracic cage is now exposed and following 
excision of a convenient length of rib the 
cavity is explored digitally and the extent 
of the operation planned. Ribs are most 
simply removed by dividing them in the 
middle and by dissecting out the anterior and 
posterior parts separately in order to cut them l2iCIS10:i raft TB£ SCHEDE TTTK 
close to the costal cartilage and angle of the 

rib respectively. The ribs may be found to be whes ibe sbi> musclb flip Bia 
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they may he spongy and easily splintered or 

unduly hard to cut owing to sclerosis. Having a.vd cowdebable mchlatio';. 
removed all necessary bone the “ soft ” roof 

over the cavity is cut away entirely. The thickness of the parietal pleura 
has already been commented on, and it is unusual to find that the inter- 
costal vessels bleed as freely as they do normally. Ligature of all bleeding 
points should, however, be practised, and it should be realised that the 
toughness of the tissues prevents accurate application of the Spencer- 
Wells t3^e of forceps in many instances. Injection of novocaine into 
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intercostal ner\'es allays some of tlie shock that is encountered during 
excision of tissue. 'When the cavity has been laid freely open the 
surface is inspected for pockets of pus and wiped over with gauze. The 
skin flap with attached superficial muscles is then replaced, but it will 
be seen that in some cases the floor of the cavity cannot be fully covered 
if the flap is to lie comfortably against it. In these cases suture of the 
flap over the upper part of the wound is the primary consideration, and 
the lower raw area that is left will either granulate over or can he 
covered by Thiersch graft. Free drainage at the lowest part of the 
wound is essential. 

The shock produced by an operation of this magnitude is severe 
in the extreme, and the operation has nearly always to be split up 
into stages according to the ability of a toxic patient to withstand 
the procedure. The reaction after operation is often marked, and 
attention must be paid to keeping the skin flap pressed on to the 
floor of the wound-— the inclusion of sponges or “ sorbo ’’ material in the 
encircling dressings is an asset in this respect. The deformity produced 
by the Schede operation is very great, the patient appearing as if 
he had been cut away under the armpit ; suppuration infeiferes 
with healing of the superficial muscles and the scapular function is 
generally impaired. Scoliosis with the concavity towards the side of 
operation is usual and the abdominal muscles may “ balloon as a 
result of paralysis of the intercostal nerv'es. 

Excision of thickened parietal pleura contributes largely to the 
shock occasioned by the operation just described. There is consequently 
some advantage in a similar type of procedure in which only bone 
is actually cut away. The operation is the same until rib resection is 
completed : the thick pleura over the empyema is not excised, but is 
simply incised so as to form a flap or flaps which will fall into the base 
of the ca^ty without interfering with drainage. The pleural layers 
now lie in apposition, and when infection has been eliminated \vill 
become adherent with obliteration, of the empyema space. 

II.’ Decortication aims at stripping ofi the thickened visceral pleura 
in the hope that re-expansion will occur once the restriction is removed. 
Sometimes it is possible to obtain full expansion without having 
recourse to rib resection, but more often the operations axe combined 
and decortication used to supplement a limited thoracoplasty. 

The operation of decortication consists of exposing the cavity freely 
and incising the thick visceral pleura until the blue-grey surface of lung 
appears. The incision gapes and with careful blunt dissection the edge 
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of the pleural layer is raised. This generally comes away ^vith sur- 
prising ease in a clean sheet, but at odd points firm adhesion to lung 
makes it difficult to avoid injury to parenchyma. Theoretically this 
might he regarded as a serious complication, but beyond a little frothy 
bleeding it is rare for anything untoward to happen. In satisfactory 
cases the lung balloons out, as the restricting tissue is removed, in a 
remarkable manner. To encourage the expansion that . has been 
obtained a wide suction drain is preferable to any other form. 
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Decortication for small cavities is not recommended ; indeed, the 
preliminary drainage and irrigation often render the pleura so thin 
that the operation is impracticable, iloreover, if there are indurative 
changes in the lung itself the advantages offered by this procedure are 
nullified. AVhen decortication is not possible for practical reasons the 
cross-hatched incisions of discission into the thick pleura allow a little 
more expansion to the lung on account of their gaping. 
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The use of musde grafts to fill in a dead space is occasionally 
practised once the infectioii has been satisfactorily controlled 
(Kirschner). The pectoralis major can be turned in from in front and 
strips of latissimus dorsi laid in from behind without interfering wth 
the blood supply of the pedicled grafts so cut. It is important to fix 
the free margin of the graft into the cavity to prevent its possible 
retraction. This procedure is not ideal, but has the merit of helping 
to obliterate a chronic cavity without causing the mutilation and 
deformity associated with an extensive thoracoplasty. 

Pinally there are a certain number of cases which fail after trial of 
the above methods. For these, excision of all superficial tissue and 
packing is the only alternative. The raw area is left to granulate over, 
which it may do quite rapidly with or without the help of Thiersch 
grafting. The disadvantage of practising this over a wide area is that 
a soft unprotected zone is left directly over lung. If the margins are 
guarded by rib ends this “ weak spot ” is not at a great disadvantage, 
but the bulge on coughing and liability to injury constitute a definite 
disability. In all operations of the thoracoplastic order for chionic 
empyema the deformity is unsightly and the secondary effect — scoliosis 
— unpleasant if not actually crippling. 

A few examples of chronic empyemata may serve to indicate the 
selection of treatment : 

Sinall recent cavity. Exploration followed by a free drainage open- 
ing may suffice. Irrigation can be employed if the pleura is at all 
thickened. 

Small cavity. Excision of all tissues over the cavity 

and packing with gauze may be the shortest and most simple way of 
effecting a cure. 'With a cavity the size of the fist less mutilating pro- 
cedures may he preferred ; removal of overlying ribs with mobilisation 
of the parietal pleura and drainage should be effective. 

Moderate-sized cavity. Preliminary incision and drainage followed 
hy irrigation. When sepsis is controlled a more extensive exposure 
with rib resection can be made, and if the deep surface looks suitable, 
decortication should be attempted. Quite often the first attempt at 
closure does not succeed; apparently effective collapse has been 
obtained, but some slight exacerbation of infection {even after skin 
healing) is not infrequent. After a suitable interval the extent and 
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size of the residual space is estimated and free laying open and 
packing allows healing by granulation to bring about the final closure. 

Large-sized cavity. Drainage and irrigation is again the preliminary 
step and the actual closure should not be hurried. An endoscope 
(cystoscope) affords a useful means of examining the interior of the 
space and estimating its condition. Collapse by Schede thoracoplasty 
is the basis of closure, though decortication may help matters in parts. 
Several stages may be necessary, but the extent of any one operation 
can only be judged by the condition of the patient at the actual time. 
After the planned operation is coinplete some supplementary measures 
may be necessary to effect healing. 

Cavity with Pleuro-bronchial Fistula. Again, free drainage must be 
the preliminary, but irrigation is prohibited. Sometimes the fistula 
heals under this treatment, and, failing this, closure of the cavity wll 
suffice in other cases. If the underlying lung is the site of bronchieotatio 
changes the decision has to be made as to whether the lung tissue 
should or should not be incised with the object of establishing 
bronchial drainage. 


\OL. IX.- 


CHAPTER IV 
Tuberculous Empyema 

Empyema of tuberculous origin may obviously be caused by 
extension from a phthisical lesion as in a spontaneous pneumothorax 
or during the course of artificial pneumothorax treatment, but there 
are some cases in which a pyogenic origin is suspected and the diagnosis 
of tuberculosis is only made by the presence of an occasional acid-fast 
bacillus or persistent sterility of tbe contained pus ox by tbc presence 
of tuberculous granulations in the wall of the cavity. 

Tuberculous erapyemata may be classified as follows : 

(1) Cleat serous exudate, exemplified by the effusion that may 
occur in the course of pneumothorax treatment. 

(2) Purulent effusion — not contaminated with pyogenic organisms. 

(3) Mixed infection, in which pyogenic organisms add their detri- 
mental effect to the tuberculous condition. 

The first group requires no comment apart from the fact that 
aspiration is occasionally needed for its control. Gas replacement 
may be advisable in cases under pneumothorax treatment, and great 
care must be taken to keep the effusion sterile. 

Cases of ni ixed infection commonly result from the rupture of a second- 
arily infected tuberculous focus into the pleural cavity. The severity of 
the condition is variable. In some instances a mild staphylococcal in- 
fection is introduced by repeated aspiration into a bitberto sterile 
effusion. At the other extreme the virulence and shock produced by 
rupture of an abscess may be rapidly fatal. Treatment in the more 
severe cases must be directed against tbe pyogenic moiety of tbe 
infection, and for this purpose drainage must be instituted. Aspiration 
even rvith pleural lavage generally fails to produce cure, and resort must 
be had to free incision, preferably with rib resection. Whether drainage 
should be open or closed depends on the tuberculous factor in the lung, 
i.e. whether collapse or expansion of the limg is better for the patient ; 
the former demanding open, the latter closed drainage. The gravity of 
2163 
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these mixed infections can be gauged by the fact that the mortality 
approaches 80 per cent. AVhen the secondary infection has been 
controlled the condition is treated as a pure tuberculous empyema. 

The treatment of fure tuberculous einpyemata has to be discussed, 
as \Yith other forms of empyema, with reference to arrest of the infection 
and closure of the cavity. 

Closure of the cavity is the more difficult problem, chiefly because 
of its size, for the average case involves the greater part of the pleural 
sac. Strict attention to care of the general condition of the patient, as 
obtains in sanatorium regime, is esseutiaL Pus as it collects should be 
aspirated, but continuous drainage in this, as with other sterile cold 
abscesses, cannot be countenanced on account of the risk of introducing 
secondary infection. 

The state of the underlying lung has to be taken into account 
because of the primary phthisical nature of the condition. The pleural 
and pulmonary factors cannot be separated, and if it is held that 
the collapse of lung should be maintained, no matter whether it was 
produced intentionally by artificial pneumothorax or accidentally by 
a spontaneous pneumothorax, all methods of treatment must be 
designed so as not to interfere with this. 

The headings under which principles of treatment can be classified 
are : 

(1) Removal of pus by aspiration, nith or without gas replacement. 

(2) Disinfection of the cavity by lavage, oleothorax or gelatino- 
thorax. 

(3) Collapse of the envity by extensive thoracoplasty or by 
re-expansion of the lung. 

(1) There is little to add concerning Aspiration beyond what has 
been said previously. If gas replacement is employed with the view of 
keeping the intra-pleural pressure steady an artificial pneumothorax 
needle is entered into the chest anteriorly above the level of the fluid. 
As aspiration proceeds air is admitted and pressures controlled by 
observing the manometer readings. It w advisable to inject a little 
iodine solution along the track of the aspirating needle on withdrawing, 
in order to obviate the danger of fistula formation. 

(2) Lavage of the pleural sac with mercurochrome, methylene blue 
and similar disinfectants may retard the production of pus and occa- 
sionally in mild cases this method alone has been successful. The 
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presence of a pleuro-bronchial fistula must be excluded before tlie 
operation by observing tbe constancy of the pressure readings. 

Oleothorax is efiective in some mild cases following artificial 
pneumothorax and in similar instances gelatinothorax is said to be 
even more satisfactory. This latter measure consists of injecting gelatin 
and acriflavine into the chest. The gelatin mixes more freely with the 
pleural fluid than oil and consequently the acriflavine has a better 
chance of disinfecting tbe cavity. 

(3) OblUeration of the cavity can only be contemplated when the 
infection appears to be controlled and when the condition of the 
patient is good enough to withstand surgical intervention. 

Re-expansion of the lung would be an ideal procedure if it were not 
for the facts that some unarrested Iimg focus may be activated, and 
that in long-standing cases induration and fibrosis may impede this 
expansion. The alternative and mote commonly practised procedure 
is to collapse the chest wall on to the cavity by an extensive para- 
vertebral thoracoplasty. ^\Tien the cavity is large the amount of rib 
resected has to be greater than in tbe average phthisical case, and 
supplementary measures such as phrenic evulsion and accessory rib 
resection are usually required. Performing tbe operation in stages 
it is often possible to reduce the empyema canty to a small space 
of 2-3 oz. capacity ; this space can be further reduced by intercostal 
drainage and iodine lavage. 

At no time during any of the collapse procedures can aspiration be 
discarded. Each measure of collapse raises tbe pressure on enclosed 
fluid which must be removed to prevent distress or other complications. 
Throughout treatment the site for aspiration should be selected so as 
to avoid contamination of any possible field of operation. 



CHAPTER V 


PuLMON^uiY Embolism 

The opportunity for removal of an obstructive pulmonary embolus 
by Trendelenburg’s operation is so rare that it can hardly be classed 
as a routine surgical procedure, but the nine successful cases recorded 
among one hundred and twenty-four attempts justify inclusion of the 
endeavour to relieve this otherwise fatal condition. 

The diagnosis in most cases is definite and unmistakable, and is 
only rarely confused with acute heart failure, coronary embolus, acute 
internal hsemorrhage, or cerebral embolism. Suddenly the blood 
supply to the lungs is cut off ; no blood enters the left heart and aorta ; 
the systemic blood-pressure falls to zero ; the brain is void of blood, 
life has practically ceased. The sudden onset without warning is 
dramatic ; the patient craves for air, gasps for breath, looks terror- 
stricken and fearfully anxious, is instantly bathed in cold sweat and is 
unconscious in a minute. The pulse-rate can be felt to be failing 
rapidly until it is imperceptible. Convulsions and loss of corneal reflex 
may be associated, and the terminal ex’pression of the heart’s activity 
is noticed, i.e. a flicking pulsation in the veins at the base of the neck. 

The average time between the onset of obstruction and death is 
10-20 minutes, though there are recorded cases in wliich the duration 
was only 3 minutes, and some lu which ft extended to 9 or 10 hours. 

Non-obstructive forms of embolus are fortunately not often confused 
wth the obstructive clot, which is solidly impacted in the stem or two 
main branches of the pulmonary artery, and tends to a prolonged course 
usually leading to one or more pulmonary infarcts. Pain in the side, 
dyspncea, cyanosis and hajraoptysis are the most noticeable symptoms, 
making the condition difficult to differentiate from lobular pneumonia. 

If treatment of pulmonary embolism is to be attempted several 
essentials have to be observed : 

(1) Immediate recognition of the condition. 

(2) In institutions it should always be possible for there to be 
someone available who knows the technique of the operation. 
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(3) Instminents kept sterilised and in a drum for immediate 

' transport to the bedside, 

(4) Observation of the patient if and until pulse is imperceptible. 

Operation can be imdertaken without ansesthesia as the patient is 
practically unconscious. Bleeding is negligible, and while there is no 
need for frantic haste time should not be wasted. Five to ten minutes 
are allowed for the operation, and only if consciousness returns is 
anaesthesia needed. 

Other points in the technique of the operation which is described 
in the accompanjung diagrams are : 

(1) Removal of costal cartilages 2 and 3, or 3 and 4, gives adequate 
exposure. 

(2) Stripping back of the left pleural sac is not always easy, but 
if the sac is tom the tear should be covered by a swab for the 
time being and sewn up bter. 

(3) The pericardium lies deeply placed between the two anterior 
lips of the pleural sacs and loose cellubr tissue lies over it. 
Tills tissue is picked up close to the mid-line and incised until 
the serous lining of the pericardium is exposed. 
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(4) A finger passed into tlie pericardium and transverse sinus helps 
to guide the Trendelenburg sound round the vascular pedicle. 

(5) The vascular pedicle should be occluded by tubing for as short 
a time as possible. In successful cases 45-60 seconds’ occlusion 
has not led to ill-effects. 
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(6) Incision into the pulmonary artery need not be longer than 
1 inch. The ends of the iucision should be controlled by tissue 
forceps or stitches in case the vessel slips back from the clamp 
into pericardium after circulation has been restored. 

(7) Several attempts uith forceps or a powerful sucker may be 
necessary to extract the clot. 

(8) Adrenalin 1 cc. should be injected into the base of the aorta 
as soon as the clot is removed. This affords the most effective 
way of stimubting the coroiiaiy circulation. Injection into the 
right ventricle is also practised. 

The chances of performing the operation are naturally limited, but 
if the necessary instruments are always kept ready for use, as is the 
common practice ■with tracheotomy and infusion sets, a suitable 
occasion will sooner or later arise. 



CHAPTER VI 

IotRA-THORACIC TujfOURS 

Tumours within tlie thoracic cage may attain considerable dimen- 
sions before their presence is suspected. Per contra it is not unusual 
for a comparatively small growth to give rise to early distress. It 
depends on their situation. The lung fields are comparatively 
“ silent,” but small increases of pressure within the mediastinum give 
early warning. The limit of expansion is governed by the rigidity of the 
thorax, and the rapidity of symptom-onset depends on the ability of 
the compressed organs to adapt their functions to increased pressure. 

Tumours are classified according to their behaviour, as benign or 
malignant. The surgical possibilities of relief in the malignant types 
are small, particularly as the most common thoracic neoplasm is 
multiple secondary carcinoma. There are, however, some cases of 
primary pulmonary cancer which can be extirpated successfully. 
Benign growths offer a better chance of cure, especially when they are 
excised at an early stage before signs become too apparent. 

A pathological classification of the more common forms of neoplasm 
and conditions which are loosely grouped under the heading of 
“ tumours ” follows : 

BENIGN. 

C/cest: TVaim. 

Chondroma of rib. 

Endothelioma of pleura. 

Mediastinum. 

Dermoid cyst. 

Ganglio-neuroma. 

Fibroma. 

Neurinoma. 

Thymoma. 

Parathyroid adenoma. 

Lipoma. 

Lungs. 

Bronchial fibroma. 


Retro-sternal Goitre. 
Aneurysm. 

Congenital cyst. 
Hydatid cyst. 
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APPROACHES TO UPPER aiEUrASTINUSf 
(1) Milton’s operation — sternum splitting. 

Incision : T-shaped wth the vertical arm along the middle of the 
sternum carried down to bone 1-2 inches below the manubrium. The 
supra-sternal notch is cleared and a finger passed into the loose cellular 
tissue behind the manubrium. Aspecial Lebsche chisel or Schumacher’s 
shear is used to divide the sternum as far as the 2nd or 3rd interspace. 
At the lowest point the division is carried out on either side through the 
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sternum into an interspace. A powerful retractor separates the divided 
bone. The thin margins of the pleural sacs as they approximate the 
mid-line are very easily injured — and if either is torn the anesthesia 
must be controlled and administered by over-pressure methods. The 
presence of thin-walled great veins will be recognised and their collapse 
and filling with respiratory movements should be borne in mind while 
the tumour is being enucleated. Closure of the wound can be effected 
by an encircling suture round the sternum or through specially drilled 
holes. Sometimes suture of the overlying tissues is sufficient to keep 
the bone edges approximated. 

(2) Upper Transpleural. 

Incision : ( shaped along the line of the 2nd rib down the 
border of the sternum and outwards along the 4th or 5th rib. The 
incision is deepened down to rib level. Two alternatives are 
possible : 

(i) Formation of an osteoplastic flap. The costal cartilages are 
divided close to the sternum, the pleura is incised, and the whole flap 
reflected outwards carrying on it the pectoral muscles and breast. 
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MALIGNANT — PRIMARY. 

Chest Wall. 

Sarcoma. 

Endothelioma. 

Mediastinum. 

Teratoma. 

Lympho-sarcoma. 

Lymphadenoma. 

Lungs. 

Carcinoma. 

Central hilar. 
Peripheral lobar. 

Sarcoma. 


^Adeno-careinoma, 

Squamous-celled, metaplasia, 
Undifferentiated, so-caUed “oat-celled.” 


MALIGNANT— SECONDARY. 
Chest Wall. 

From mammary cancer. 
Mediastinum. 

From breast, etc. 

Lungs. 

Sarcoma. 

Carcinoma. 


There m no set operation for removal of any given tumour. Certain 
methods of e^osure of the interior of the chest are commonly practised 
and these un^ll be described, though it is obvious that liberal modifica- 
tions must be made to meet varying conditions. 

tumniirs^^r'l* govern intra-thoracic operations for removal of 

tZi, e, t 1 ° routine use of positive pressure anais- 

lime o th T’e -=-P--on of lung, accurate 

infection and preparations against shock. The presence of 

that mav hnv ^*^P™ration for a large dead space are other factors 
session is ofte ^ Eircision of large tumours at one 

invariably com*^ though subsequent operations are 
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APPROACHES TO UPPER MEDlASTINUfif 
(1) Milton’s operation — sternutu splitting. 

Incision : T-shaped with the vertical arm along the middle of the 
sternum carried down to bone 1-2 inches below the manubrium. The 
supra-sternal notch is cleared and a finger passed into the loose cellular 
tissue behind themanubrimn. Aspecial Lebsche chisel or Schumacher’s 
shear is used to divide the sternum as far as the 2nd or 3rd interspace. 
At the lowest point the division is carried out on either side through the 
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sternum into an interspace. A powerful retractor separates the divided 
bone. The thin margins of the pleural sacs as they approximate the 
mid-line are very easily injured — and if either is torn the anesthesia 
must be controlled and administered by over-pressure methods. The 
presence of thin-walled great veins will be recognised and their collapse 
and filling with respiratory movements should be borne in mind while 
the tumour is being enucleated. Closure of the wound can be effected 
by an encircling suture round the sternum or through specially drilled 
holes. Sometimes suture of the overlying tissues is sufficient to keep 
the bone edges approximated. 

(2) Upper Transpleural. 

Incision : | shaped along the line of the 2nd rib down the 
border of the sternum and outwards along the 4th or Sth rib. The 
incision is deepened down to rib level. Two alternatives are 
possible : 

(i) Formation of an osteoplastic flap. The costal cartilages are 
divided close to the sternum, the pleura is incised, and the whole flap 
reflected outwards carrying on it the pectoral muscles and breast. 
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Division of ribs at the outer part of the flap allon s the hinge to be more 

effective. 

(ii) Excision of underlying ribs. The ribs appearing in the incision 
are resected subperiosteally, and the pectorals and breast retracted 
laterally ; a flap of posterior periosteum, intercostals and pleura is 
made for entry into the chest. This course is advisable if the ribs are 
rigid and do not bend back easily. 

Ji the mediastinum is to be reached from this opening the thin 
mediastinal pleura has to be incised. Careful suture in layers after 
re-expansion of lung is imperative. 
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APPROACHES TO THE PLEURAE C-^^^TY 
(1) Anterior or Submammary. 

Incision ; Transverse 8-10 inches along the line of the 4th-5th 
interspace. Entry to the pleural cavity can be obtained by intercostal 
incision. Rib resection is only necessary if the bone is not elastic. 



THORAX 


2173 

Exposure is obtained by separating the ribs ^vith a powerful rib 
spreader.. This is a lower approach than the one described above for 
the mediastinum. 


(2) Lateral. 

Incision : Along the line of ribs 5, 6 or 7. The obliquity of the ribs 
in this situation is not always realised. Intercostal incision will usually 
suffice, though removal of lengths of as many ribs as is thought neces- 
sary may be practised. If more than one rib is to be resected the 
incision should be slightly curved. 
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(3) Posterior. 

Incision : Starting in the paravertebral region, carried almost 
vertically do\vnwards for an inch or so, thence along the line of the 
intercostal space (7th) selected. Muscles incised to rib level and all 
bleeding points secured. Intercostal incision 8 or 9 inches long may 
suffice if powerful retraction is used, but resection of rib is permissible. 
Shingling of ribs above the incision allows a very satisfactory exposure ; 
this is done by dividing one or more ribs close to the spine and retracting 
so that the ribs freed from their attachment tend to lie over each 
other. 

Closure is effected with pericostal sutures to hold the separated ribs 
together, and suture of the intercostal muscles. The lung is fully 
expanded and superficial muscles are sewn up to render the wound air- 
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tight before suturing the skin. A small intercostal closed drain may 
be inserted through a separate stab incision before the chest is closed, 
or any efEnsiou that collects can be aspirated as occasion demands. 


TUMOURS 

Tumours, suitable for intervention, most commonly encountered in 
the thorax are : Retro-sternal goitre, mediastinal dermoids, hydatid 
cvsts and primary carcinoma. 
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Retro-sleriial goitre may take the form of a ” plunging ** goitre or 
remain in the thorax where its calcification is common. Respiratory 
distress is usual, and radiologically a round bordered shadow is seen 
in the anterior mediastinxim. Removal of the goitre through the 
usual neck approach is often possible, but great care must be taken 
to secure the lower pole blood-vessels. AVith an impacted tumour a 
vertical sternal split allows a more satisfactory approach. 

Mediastinal dermoids arise from the anterior mediastinum and 
tend to spread into either lung field when the increase ui size may not 
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attract attention for some time. The majority of cases are seen in early 
adult life, though successful operation at the age of 3 years has been 
undertaken. The symptoms in order of importance are dyspnoea, 
cough and pain. A fortunate diagnosis may be made from the sputum 
if sebaceous matter, hair or cliolesteriii crystals are found therein. 
Hjemoptysis is fairly common. 

Rapid enlargement and infection are freq^uent complications. 
Fistula formation into the air tubes from and on to skin (as result of 
incision follo^yiIlg mistaken diagnosis) are both seen. The patient is 
usually subject to intermittent pulmonary infections. X-ray generally 
shows a circumscribed shadow. 

Without infection one-stage excision of cysts of moderate size 
is practicable, but if the tumour attains the size of a fcetal head, 
evacuation of the contents and most of the cyst wall at a preliminary 
stage may have to be followed by operation for removal of the cyst 
wall left behind. Infected cysts require a preliminary operation for 
drainage before the wall can be completely excised. Adherence to 
pericardium and great vessels as well as to lung and pleura constitutes 
one of the principal difficulties of the operation. 

Primary lung carcinoma is only suitable for operation in a limited 
proportion of cases. Occasionally a growth may be recognised early 
when it obstructs a bronchus, atelectasis or bronchiectasis resulting 
according to the type of the obstruction. Growths near the periphery 
may produce early blood-stained effusion or empyema, and marked 
central necrosis gives rise to abscess formation. Slight pyrexia with 
weakness and breathlessness for which no apparent cause can be found 
is a suspicious symptom-complex which demands careful investigation 
of the lungs. Radiology supplemented by lipiodol injection may show 
a “ rat-tailed ” type of stenosis. Bronchoscopy is invaluable for 
visualising the intra-bronchial condition and estimating the induration 
of a suspected area ; it also provides material for biopsy. 

The hilar forms are often precluded from operative intervention 
by the position of the growth and secondary deposits, but exploration 
is fully justified in doubtful cases. Lobectomy is the standard procedure 
for excision, and the line of section must be as close to the mediastinum 
as possible. Lobectomy for the peripheral types of growth is more 
satisfactory so long as the disease does not extend beyond the lobe 
excised. 

The value of deep X-ray therapy and radium is problematic. 
Radium or radon can be applied through a bronchoscope, but on the 
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whole the results of intra-bronchial application are disappointing. 
Local excision of circumscribed small tumours ihrough the broncho- 
scope has occasionally been succe^ul. 
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Htjdalid cysts can roughly be grouped as central and superficial. 
The capsule is unduly thin and expansion of the cyst rapid. The central 
forms either rupture into the air tubes spontaneously or can be com- 
pressed until this occurs, while peripheral cysts demand more active 
measures. In this case by operating as for abscess the cyst wall can 
be removed after the pleura has been shut off. Exploratory aspiration 
is contra-indicated on account of the risk o! dissemination. 




CHAPTER VII 


Bronchiectasis 

No branch of thoracic surgery has attracted recent attention more 
than the treatment of bronchiectasis. Physicians and surgeons alike 
have come to the conclusion that conservative measures can never cure 
the well-established disease, and that more active treatment must be 
employed to eradicate a condition in which foetor, cough and toxaemia 
render the victim’s life almost unbearable. The recognition of bronchi- 
ectasis in its early stages, before these distressing symptoms appear, 
is becoming more and more frequent from the association of lipiodol 
with radiography, and this, combined with the improved technique of 
operation procedures, yields great hope of relief in the near future. 

Two forms of bronchiectasis are described : 

(1) The acquired adult form. 

(2) The congenital cystic form commonly seen in children. 

(1) The ajtiology of acquired bronchiectasis includes numerous 
factors whose relative importance has not yet been conclusively deter- 
mined- Bronchia] >ya]Js, weakened by indammation, are stretched by 
the increased intra-bronchial pressure induced by prolonged and severe 
bouts of coughing. Infective matter collects in the dilated tubes and 
produces further destruction of their walls, so that eventually a cavity 
is formed which can only be emptied by overflow, and it is doubtful 
if the pus at the bottom of these dilatations is ever completely evacu- 
ated. Secondary fibrotic and inflammatory changes occur in the 
surrounding parenchyma, and collapse of the cavities is further 
hindered by increased rigidity. 

Several forms of acquired bronchiectasis are recognised according 
to their pathological variations : 

(а) Atrophic, in which the bronchi are dilated over most of their 
length ; the cylindrical type. 

(б) Fibrosis and induration of distended bronchial walls. 

2177 
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(c) Irregular cavitation wtli progressive ulceration ; the saccular 
type. 

The predisposing clinical causes of any of these forms include any 
condition which leads to lung damage and fibrosis. The chest com- 
plications that follow measles and whooping cough are the very common 
offenders. The drag on and distortion of bronchi of all sizes in cases 
of pulmonary abscess and tuberculosis of long standing strongly pre- 
dispose to bronchiectatic changes. Bronchial obstruction is perhaps 
the most frequent cause. External pressure from gland enlargements 
and so forth is less common than obstruction from within. Septic 
material— blood, pieces of tonsils, teeth, etc. — may be impacted in an 
air tube and coughing fail to expel it. If the bronchus is completely 
occluded atelectasis is bound to follow, but in most cases a valve-like 
action results and infection plus incretased pressure lays the train for 
bronchiectasis in the tube beyond. 

(2) CongenUal hronchietiasis, wth which may be allied cystic 
disease of tbe lung, is fortunately less distre^ing at the outset than the 
acquired form, especially as it gives rise to symptoms in younger life. 
One or more large cysts, sometimes simulating pneumothorax cavities, 
can be seen in X-ray films. The multiple dilatations seen in “ honey- 
comb ” lung are another form. Intra-uterinc and developmental 
accidents have been suggested as causes, while nipture of pulmonary 
tissue, following convulsive thoracic movements of a partially asphyxi- 
ated fcetus, may be a predisposing factor. Arrest in the development of 
the bronchial tree may produce sacs at the end of a large bronchus 
instead of the final normal ramifications. Alternatively, large bronchi 
may become shut off leaving potential cystic spaces distal to the 
occlusion. 

Symptomatology and Diagnosis, Bronchiectasis is a condition con- 
fined principally to the lower lobes of tbe lungs, and although only one 
side is affected at f jst bilateral development is inevitable as tbe disease 
progresses. Tbe patient’s appearance shows the results of respiratory 
obstruction and anoxsemia when the disease is well established, general 
cyanosis and clubbing of the fingers being especially noticeable. Cough 
is very distressing from the length of the bouts, and may positively 
wear the patient out until some means of assisting evacuation of the 
cavities (e.g. by postural drainage) is instituted. The daily bulk of 
sputum is enormous, often as much as 15 to 30 ozs. ; its pus separates 
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out into the familiar three layers and its stench makes it almost 
impossible for anyone to live with the patient. Hcemoptysis is frequent 
and indicates active ulceration. A dry form, in which sputum is 
absent, may only attract attention by bleeding. The physical signs 
vary mth the size and fluid content of the cavities ; dullness is the rule, 
and breath sounds are anything from amphoric to faint bronchial in 
character. Displacement of the mediastinum with scoliosis is seen in 
bad cases. Congenital forms are comparatively free from symptoms 
apart from a liability to recurrent coughs and colds, until the spaces 
become infected, when the condition rapidly approaches the acquired 
form in its objectionable features. 
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Without the injection of a contrast fluid, a radiogram is not 
conclusive. Thickening of hilar shadows and increased striation 
towards the bases are the most obvious features, though in some 
cases the outline of bronchial walls can be seen as rings or parallel 
lines which do not taper oS towards the periphery. Occasionally fluid 
levels are visible. After injection of lipiodol the radiological picture 
shows clear-cut outlines to the bronchial lumina and pools of the oil in 
terminal dilatations throw dense shadows. These shadows are not 
always obvious at first sight, if they lie below the level of the diaphragm, 
but in a good film small glove-like fingers or “ blobs ” are quite clear 
and fluid levels can be seen. The terms saccular and cylindrical define 
the appearance of the more common forms of bronchiectasis. 
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TreatmeiU. Tie dOated basal caa-ities are veritable culture-tubes 
for organisms and their drainage constitutes the first problem in 
treatment. Postural drainage should be practised as a routine and 
prepares the patient for operation by reducing the degree of to^mk, 
but it is doubtful if cavities are ever completely emptied by these 
means. 

The most simple way of performing postural drainage is to make the 
patient lean over the side of the bed so that gravity can assist empU-ing 
of the air tubes. The majority of patients support themselves by 
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Improvement does occur by natural remissions of the disease when 
conservative treatment is employed, but nothing in the nature of real 
cure can be expected while the patency of the cavities remains a lasting 
source of danger. The relief afforded by collapse therapy is only 
temporary ; it fails to maintain satisfactory compression of the dilated 
bronchi. It has been truly said that “ a cure can only be considered 
when the diseased portion of the lung has been removed or destroyed ” 
(Graham), so that the tendency of treatment must be to aim more and 
more at excision of the disease areas. 

At the present time surgery is only concerned mth treatment of 
unilateral cases affecting one lobe, though there are reasonable hopes 
that bilateral cases will eventually be eligible for operation. Bilateral 
basal lobectomy has been successfully performed. Before deciding 
upon operative treatment the degree of toxasmia must be taken into 
account and reduced as far as possible. Prelimiiiary investigation of 
the oro-pharynx is most important, the tonsils and accessory nasal 
sinuses in particular being held responsible for the maintenance of 
bronchial infection, 

Operative treatment may be considered under three headings ; 

(1) Bronchoscopic drainage. 

(2) Collapse therapy. 

(3) Excision of the diseased lobe (lobec/omy) with or without 
drainage of the cavities. 

Bronchoscopy is a valuable initial measure of treatment. Foreign 
bodies are recognised and removed, and it is remarkable how often a 
foreign body is found when its presence has not even been suspected. 
Aspiration of thick secretions is possible, and considerable improvement 
undoubtedly accrues from the regular practice of endoscopic aspiration, 
but on the other hand it is doubtful if obliteration of, or restoration to, 
the original calibre of the dilated bronchi is ever obtained. 

Collapse therapy has had an extensive trial in the treatment of 
bronchiectasis, but the results do not indicate that it is a means of 
cure. In rare cases artificial pneumothorax has obtained collapse and 
healing of thin-walled cavities ; phrcnicectomy has also had some 
good temporary effects on basal lesions, but beyond altering the 
angulation of the bronchi, thus helping drainage and diminishing 
cough, the final results have been disappointing. Extensive para- 
vertebral thoracoplasty does definitely help, even cure some cases, but 
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here again the dilated bronchi may not be completely obliterated. 
The operation, even when performed in stages, is severe and not free 
from the danger of cerebral abscess due to the compression of pus. 


Dmimrje of the infected lung by exposing the affected lobe and 
incising the purulent areas reduces toxjcmia, but is only possible where 
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Lobectomy is the operation of choice in unilateral bronchiectasis. 
The operation is one of considerable severity, but wth improving 
technique and careful pre-operative treatment mil yield better and 
better results as time goes on. 

The chief problems of any form of lobectomy are : (i) to prevent 
infection of the pleural cavity, (ii) to limit the risk of mediastinal 
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empliysema and suppuration, (iii) to avoid leakage from tlie stump. 
Technically the simplest form is a single-stage operatiou in which the 
chest is opened and the affected lobe freed and amputated at the 
hilum ; but fear of the above complications has led many to prefer 
the delayed or multiple-staged lobectomy. Improvements in the 
technique of the one-stage operation have recently increased its 
popularity. 

SingJe-slage or Immediate Lobectomy. Preliminary pneumothorax 
may be employed to give some idea of the degree of pleural adhesions 
and to reduce shock when the chest is opened, but it is not essential. 
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Ansestliesia : Preliminary basal narcosis supplemented by over- 
pressure inhalation anaesthesia. 

The patient is placed on the sound side with a firm pillow under the 
axilla to arch the side of the operation. A slight downward inclination 
of the head allows secretions to flow towards the pharynx from which 
they can be removed by a suction tube. 

■ A long incision is made along the line of the 6th or 7th interspace, 
and deepened through muscle to rib level. Several bleeding points 
will require ligature. The chest is opened for 8 to 10 inches by deepen- 
ing the incision in the exposed interspace. As the pleura is being 
incised the anaesthetist allows the lung to collapse slowly and must be 
ready to prevent mediastinal flutter or any other untoward symptom by 
raising the intra-alveolar pressure. Sepamtion of the ribs by de Quer- 
vain's or other powerful retractors usually allows sufficient exposure, 
but excision of a short length of one or more ribs at the posterior end 
of the incision may assist in giving more room. 

- The affected lobe is inspected and any adhesions divided mth 
scissors over the parietal and basal aspects. The adhesions are usually 
fine and easily separated, though in long-standing cases their deliberate 
division may be necessary. Bleeding from the cut edges is negligible. 

Separation along the interlobar fissure is carefully effected, and on 
the mediastinal aspect the pulmonary ligament is divided from below 
to the hilum. A vessel in this b'gamenfe generally requires ligature. 
If respirations are unduly turbulent or if the lobe is large, the phrenic 
nerve as it lies on the pericardium should be crushed. 

The lobe is thus free over its whole surface except for its attach- 
ment close to the mediastinum. A piece of rubber tubing or snare is 
tightened round the hrVuin, ora crusi/ng c/amp is used, to occlude the 
lobar blood-vessels. The lung is then amputated by a hollow cone or 
wedge incision so that margins of the lung tissue can he brought 
together over the stump. Several mattress sutures are run through the 
stump to secure the vessels, and after excising and crushing protruding 
ends of bronchi a stitch is run through the cuff of lung tissue to bring 
the raw edges together. A final additional suture or so should bring 
visceral pleural surfaces into good apposition. The snare is removed 
and the stump inspected for bleeding ; the pressure in the bronchial 
system is increased by the anaesthetist to see that the stump is air-tight 
and dry. Securing the stump to the under-surface of the upper lobe 
adds to its fixation. For a more complete removal of the lobe a heavy 
crushing clamp should be applied as close to the mediastinum as 
possible and ligatures tied deep to this. AVhere a snare or tourniquet 
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is used a certain amount of the lobe must be left behind for sewing 

over the hilum. 

A stab wound is made in the lovr^t part of the chest and a small 
intercostal tube inserted and clipped. The ribs are approximated 
by pericostal sutures and the pleuro-intercostal layer thus brought 
together. While closure is in progress the ana^thetist raises the 
pressure until complete expansion of the lung is obtained as the 
pleural opening is closed. 

Superficial muscles are brought together with a running stitch 
reinforced by a few interrupted sutures, and after ascertaining that there 
is no leak into the chest the skin is sutured without drainage. A light 
dressing is covered uith strapping, and on return to bed the intercostal 
tube is connected to a suction apparatus. 

The degree of shock varies, but infusions and blood-transfusions 
should be ready in every case. As a rule some effusion into the pleural 
sac follows, and this occasionally becomes infected, but usually clears 
up with the help of the drainage-tube inserted at operation. Some- 
times a chronic empyema develops and requires treatment. Tension 
pneumothorax is occasionally an early complication, only occurring if 
the'drainage-tube becomes blocked. 
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The dead space left at operation usually fills, compensatory emphy- 
sema and elevation of the diaphragm both playing a large part, but 
persistence of a clean dead space of large size is not incompatible mth 
good health. 

Delayed or Multiple-stage Lobectomy. The fear of empyema and 
other complications that may occur in the single-stage operation has 
led to the practice of lobectomy after the greater part of the pleural 
cavity has been shut off by adhesions. The single-stage depends largely 
for its security on healing and non-leakage of the main bronchus and 
stump. In the several-stage procedure the first endeavours are to 
isolate the affected lobe by formation of granulation tissue and then 
at a later date to remove the lobe in bulk or piecemeal. 

Three types of delayed lobectomy can be described : 

(1) Following “ Plombierung ” or “ Plombage.” 

This method as employed by Sauerbruch and other continental 
surgeons consists of making an incision along the length of the inter- 
lobar fissure and without injury to the parietal pleura of making a space 
into which paraffin wax is wedged. This “ Plombe ” is placed over the 
full length of the septum and exerts pressure on the underlying visceral 
pleura leading to the formation of adhesions. At the same time this 
operation appears to have the effect of stabilising the mediastinum. 

Following an interval of 2 to 3 weeks the “ Plombe ” is removed 
and lengths of ribs 5 to 7 or 8 are excised to allow free exposure of the 
bronchiectatic lobe. The interlobar fissure is located by blunt dissection 
among the artificially formed adhesions and the lobe separated down 
to the hilum. A piece of rubber tubing, to constitute a firm ligature 
round the main bronchus and vessels, is applied, and in the course of 
7 to 17 days natural separation of the lobe occurs. To prevent erosion 
into the vessels it is sometimes advisable to tie the ligature loosely at 
first and to tighten it gradually at intervals. 

The space that is left fills in rapidly by granulation, but occasion- 
ally a residual bronchial fistula requires closure. Infection of the 
space is an unimportant factor as the pleural cavity is shut off and 
free drainage is established. 

(2) Following adhesions produced by mechanical irritation of the 
pleura. 

Methods aiming at obtaining satisfactory adhesions have not been 
entirely successful. The operation devised by John Alexander over- 
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comes some of the difficulties by inducing traumatic inflammation of 
the pleural surfaces. 

The chest is freely opened under positive pressure anesthesia by 
excision of ribs Q, 7 and 8, and the interior of the parietal pleura is 
stroked with gauze over its whole surface. The wound is closed with 
the lung in full expansion. The resulting inflammation produces 
adhesions and some exudate. This latter should be removed by 
aspiration if it attains any bulk. 

Ten days later the chest is opened again and the adhesions round the 
affected lobe arc separated by blunt dissection. The hilum is transfixed 
with stout silk ligatures and the lobe in due course sloughs away. It 
may be necessary to divide the cartilaginous bronchus with scissors to 
complete the separation. 

(3) By cautery pneumonectomy. 

This multiple-stage operation carried out in selected cases with 
considerable success by Graham consists of isolating the lobe and 
rendering it adherent and then destroying lung tissue by successive 
applications of the cautery. 

At the first stage a free posterior thoracotomy is performed by 
excUlou of lengths of 2 to 3 ribs. Adhesions ate produced by packing 
against the pleura or by suture and the wound partly closed. 

After an interval of 10 days the now adherent lobe has decreased 
in size and the exposed surface is cauterised with a soldering iron at 
dull red heat. Bleeding is controlled by firm packing, which is not 
disturbed for some days. 

Three weeks later further bronchi are opened with cautery and 
drainage is well established at the same time as the lobe is being 
destroyed. Further applications of cautery complete the lobectomy. 
Bronchial iistulae may result, but the inconvenience of these is 
minimal. 

The advantage of this form of operation lies in the fact that 
efficient drainage of the dilated bronchi can be established in gravely 
ill patients without having recourse to the more serious operation of 
removing the lobe toto. Then at a later date, if the condition of the 
patient improves, more effective amputation or destruction of the 
bbe can be considered. A disadvantage of the operation is the pro- 
longed period that is reqmred for treatment. 

Similar types of operation have been practised successfully using 
bunch ligatures on the isolated lobe instead of cautery. The principle 
underlying the delayed form of operation depends, as has already been 
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said, on the pleural space being non-adherent, but it should be noted 
that if adhesions are present in sufficient quantity at the original 
operation the actual measures for removing the lobe can be proceeded 
with straightway. 
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REGIONAL GYNECOLOGY 

by 

J. Lyle Cameron 

CHAPTER I 

Gynaecological Investigations 
GyN.EC 0 L 0 GiCAL investigations fall into two groups : 

(A) History of the case. 

(B) Physical examination of the patient. 

HISTORY OP THE CASE 

The taking of an accurate and detailed history is the first step in 
the investigation of a gynaecological case. A certain routine should 
be followed, and the more simplified this is, the better. Inquiry should 
be made as to : 

(!) Age, occupation, and whether the patient is single or married, 

etc. 

(2) Pregnancies : number of children, date of the last confinement, 
complications of labour ox the puerperium ; miscarriages : number, 
date of the last, and complications if any. 

(3) Menstrual history : age at onset, cycle, duration of period, 
amount lost ; the passage of clots, their character and their relation 
to the menstrual flow ; date of the last regular menstrual period ; 
change in loss, i.e. increase or decrease in amount, or alteration of 
rhythm ; intermenstrual bleeding, even trivial. 

(4) Vaginal discharge i character and colour ; when first noticed. 
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(5) Pain : this is the most common and one of tlie most important 
of gynsecological symptoms. Its character should be noted, i.e. whether 
continuous or intermittent, time when first felt, exact site, radiation, 
and relation to the menstrual period, micturition, defajcatiou or coitus. 

(6) Hamorrliage is also a common and important symptom, and 
its origin, character, amount, and relationship to the menstrual period 
should be noted. 

The site of origin of the bleeding is determined by the routine 
method of examination, as described later on in this chapter. Bleeding 
may occur from the vulva, wrethra, vagina, cervix or body of the 
uterus. 

The loss may he a thin serous dischaige such as frequently comes 
from a cancer of the cervix or body of the uterus ; a brownish discharge 
such as occurs in ectopic gestation ; dark-coloured non-coagulable fluid 
such as the normal menstrual flow ; or bright red and associated with 
clots, signifying true hemorrhage. 

Hemorrhage may vary from very slight loss to a profuse outpouring 
sufficient to endanger the patient’s liJfe. It may be irregular, rhythmical, 
or continuous. 

It must be ascertained whether prior to the hemorrhage the patient 
missed one or more periods, in which case pregnancy, normal or ectopic, 
is a possibility, and the hemorrhage may be due to a miscarriage. 
In a certain percentage of cases of ruptured ectopic gestation there is no 
amenorrheea ; on the other hand, the last period is usually a few days 
early or late, and the loss is less than usual. 

Bleeding before puberty, after the menopause, or after coitus 
demands full investigation. 

(7) Previous operations : the number and their nature must be 
ascertained ; also other forms of treatment and their results. 

_ (8) Bladder symptoms : frequency of ox pain on micturition ; 

incontinence of urine, either as a continuous loss due to a bladder 
fistula, or an intermittent escape on coughing or straining — the result 
of a cystocele. 

{^) Oiher symptoms i pelvic discomfort often described as “ bearing 
doum ” pain, backache, sensation of " something coming down ” in the 
vagina, dyspareunia, etc. 



FEilALE GENITAL ORGANS 


2195 


PHYSICAL EXA3IINATIOX 

(1) General. 

(2) Breasts, (a) Inspection. (6) Palpation. 

(3) Abdomen, (a) Inspection. (6) Palpation, (c) Per- 
cussion. (d) Auscultation, (e) X-ray examination. 

(4) Vulva, (a) Inspection. (6) Palpation, (c) Patho- 
logical examination. 

(5) Vagina, (a) Inspection, (b) Palpation : (i) digital, 
(ii) bimanual : vagino-abdominal, recto-abdominal, 
vagino-recto-abdominal. (c) Exploration of the 
uterus, (d) Pathological examination. 

(0) Rectum, {a) Digital, (b) Inspection : (i) proctoscopy, 
and (ii) sigmoidoscopy, (c) Barium enema. 

(7) Urethra and Bladder, {a) Inspection including urethro- 
scopy and cystoscopy, (b) Palpation, digital and 
vagino-abdominal. (c) Percussion, (d) Pathological 
examination, (e) X-ray examination. 

(1) General Examination. The patient’s general condition should 
be noted, whether obese, emaciated, cachectic, under-developed or 
normal. 

(2) Breast Examination. 

(а) Inspection may reveal (i) Pigmentation of the nipple and areola 
and striae gravidarum indicating past pregnancy ; (ii) Increased fulness 
and prominence of the superficial veins, which is supporting evidence 
of a diagnosis of present gestation ; (iii) Retraction or elevation of one 
nipple as compared with the other, which is suggestive of the presence 
of carcinoma ; (iv) Irregularity in shape or size of either breast, sug- 
gesting the presence of new growths, c^tic disease or chronic inflam- 
mation. Inspection also reveals the state of development of the 
breast. 

(б) Palpation. Both breasts should be palpated with the flat 
hand, as this will reveal general thickening or a localised induration. 
The latter is almost always due to a new growth or a cyst. 
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(3) Abdominal Examination. 

(а) Inspection will reveal the general configiiration of the abdomen 
whicb is usually more or less flat, but occasionally scaphoid in thin 
patients. ‘When a projection appears in the hypogastrium the cause 
may be a pregnant uterus, an ovarian cyst, a fibroid or a full bladder. 
A sharply defined or irregular contour of the swelling is suggestive 
of a myoma. A smoothly rounded outline, especially at the upper 
limit, may be caused by a cyst or a gravid uterus ; flattening of 
the most prominent part of the swelling with bulging in the flanks, 
free fluid. Limited mobUity of the abdomen on respiration or on 
making special effort may be due to an inflammatory lesion such as 
salpingo-oophoritis or peritonitis. Discoloration, such as a linea nigra 
or the presence of stri», is evidence of pregnancy past or present. 
Enlargement and prominence of the superficial veins indicates 
obstruction of the deeper veins, such as the inferior vena cava. 

(б) Palpation. The hand of the examiner should always be warm 
and shoiild be laid on the abdomen lightly, care bebg taken in palpating 
any repon that is known to be or suspected of being tender. Palpation 
will reveal rigidity or flaccidity, local or general, of the abdoroinal 
wall ; also outline, conformity, consistency, situation and movability 
of tumours or masses. The outline of a tumour may be smooth and 
regular, suggesting a cyst, or lobulated, consisting of rounded masses, 
indicating fibroids ; the consistency may be firmly elastic as in a cyst, 
solid and firm as in a myoma, or varying intermittently as in pregnancy. 
The tmnour may also be senii-fluctuating when there is encysted fluid 
due to a distended bladder or ovarian cyst. There may be a thrill 
transmitted from flank to flank, which is detected by placing a hand 
on one loin while the fingers of the other hand make light but sharp 
thrusts agamst the opposite side, the hand of an assistant being mean- 
while pressed down on the mid-line of the abdomen to ensure that no 
surface wave is transmitted. 

Pelvic tumours such as ovarian cyst, fibromyoma, gravid uterus 
or distended bladder rise to varying heists, but they can always be 
felt to have a connection deep in the pelvis, and the fingers cannot be 
thrust between the tumour and the pelvic brim. These tumours are 
usually more or less fixed, except in cases of pedunculated fibroids and 
ovarian cysts. A mov’able kidney may reach to the pelvis, but can 
always be pushed back to its normal position in the flank. 

Pigid conlTaciion of the abdominal muscles may be generalised 
or localised, and is a clear indication of peritoneal inflammation or 
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irritation. Its point of maximum intensity should be ascertained, 
e.g. whether in the right iliac fossa or over the lower part of both 
recti muscles. 

Te)iderness is pain produced by pressure or manipulation ; it may 
be superficial or deep, and is a most important sign. Superficial 
tenderness (hyperoesthesia) of certain areas of the skin is associated 
with lesions of pelvic viscera which have a correlated nervous relation- 
ship. Deep tenderness, often localised and consistently present, is 
important confirmatory evidence of an inflammatory lesion (e.g. 
salpingitis or appendicitis), acute invasion of the peritoneum, or hsemoS 
rrhage from a ruptured ectopic gestation. In nervous or hysterical 
patients, both superficial and deep tenderness may be exaggerated, but 
tend to disappear when the patient’s attention is diverted. 

(c) Percussion will reveal the difference between viscera containing 
gas and solid or cystic swellings. The majority of pelvic tumours such 
as fibroids, ovarian cysts, the pregnant uterus, and distended bladder 
when sufficiently large to cause abdominal swelling, come into contact 
with the anterior abdominal wall. Percussion immediately over any 
of these will be dull with a surrounding tympanitic area. In contrast 
to such findings, free fluid gives a dull note in the most dependent 
part and a tympanitic one in the highest. Shifting dullness is very 
characteristic of free fluid. On whichever side the patient lies, the 
upper flank gives a tympanitic note and the lower flank a dull 
note. 

(d) Auscultation of the abdomen may reveal a uterine souffle ; this 
is a soft blowing murmur, synchronous with the patient's pulse, and is 
most commonly heard during pregnancy. On rare occasions a fibroid 
associated with uterine enlargement may produce the same effect. 
Fcetal heart sounds are easily recognised and are of the utmost 
diagnostic importance. They are never heard before the eighteenth 
week of pregnancy, and seldom before the twenty-fourth. Occasionally 
soft thumping or thudding sounds, due to fcetal movements, are heard 
at an earlier date. On rare occasions a funicular souffle can be made 
out ; it is fainter, higher in pitch, and double the rate of the uterine 
souffle. 

(e) Radiographic examimtion of the abdomen may, by showing fcetal 
bones, reveal the position of the foetus, its relative size, and the presence 
of single or multiple gestations, a calcified fibroid, or a lithopajdioii. 
X-rays are used to determine the presence of a malignant growth of 
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the intestine or stomach, and may be helpful in deter m i nin g whether 
or not growths in the pelvis are secondary to malignant disease of the 
alimentar)’ tract. 

Before a diagnosis is made regarding an abdominal or pelvic 
swelling, the bladder should be emptied, preferably with a catheter, 
and the lower bowel cleared by an enema. 


(4) Vulval Examination. The best method of obtaining a satis- 
factory view of the vulva is to have the patient on her back with the 
knees drawn up and the thighs well separated— lithotomy position. 
A fairly good \'iew can be obtained by employing the left lateral, or 
better still the semi-prone (Sim’s) position. 

(a) Inspection. The following are noted : General development ; 
presence of swelling, its situation and outline ; ulceration, its situation, 
extent, outline, margin and base ; warts, whether single, multiple, 
flattened, pigmented, or large and fungating ; appearance of the skin, 
whether white and thickened as in leucoplakic vulvitis, or shining and 
“ ironed out " as in the late stage of this disease ; the presence of 
fissures associated with either of these stages ; the presence and extent 
of excoriation of the vulva and surrounding skin (the skin may be red 
and the vulva enlarged when inflamed as the result of an acute infection 
or a primary syphilitic chancre) ; the presence of discharge which can 
be observed and its source discovered, whether from the vagina, the 
urethra, Skene’s gland, Barthobu's glands, or from ulcers or warts. The 
perineum should be inspected for lacerations. 

(6) Palpation is made to determine the presence of a swelling, 
and its situation, outline and consistency ; whether it is hard and 
irregular and ill-defined as in a growth ; indurated and very tender as 
in inflammation ; \Thether rounded, smooth and semi-clastic in con- 
sistency as in a cyst ; or whether a soft fluctuating area surrounded 
by an indurated zone, and tender as in an abscess. 

Ulcers are palpated to determine whether or not the base is indurated 
or friable. 

AVarts should be palpated for any evidence of induration surround- 
ing their base of attachment. A pigmented wart, however, should 
never he subjected to any squeezii^ or vigorous handling. 

(c) Pathological Examination. Smears of discharge from any 
source should be examined microscopically to determine the nature of 
any organisms present, ^Vhen necessary, cultures of the discharge 
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should also be made on suitable media. Sections may be cut from the 
edge of an ulcer or from portions removed at operation, and slides 
prepared for microscopical investigation. 

(5) Vaginal Examination. An important preliminary to the 
examination is to ensure that the bladder, rectum and sigmoid colon 
are empty. Catheterisation is imperative when there are abdomino- 
pelvic swellings, and the surgeon should perform this duty himself, as 
the meatus may be difficult to find and the urethra is often greatly 
elongated. 

A general anaesthetic may be required for a vaginal examination : 

(а) In the case of a virgin. 

(б) When there is marked tenderness of the vagina, introitus, 
or pelvic viscera. 

(<j) When the abdominal muscles are unduly rigid. 

(d) When there is marked obesity. 

{a) Inspection. A good light is essential, special lamps mounted 
within the speculum proving useful. 

A speculum or retractor will be necessary. The most practical 
instruments are the broad and narroiv vaginal retractors which have 
long blades. The former retracts the perineal body and posterior 
vaginal wall, the latter elevates the bladder and in this way an 
excellent exposure of the cervix and vaginal vault is obtained. 

When the vagina is very small the narrow retractor may be used 
posteriorly, the bladder being lifted up with a pair of ring forceps. A 
bivalve speculum (Rotunda pattern) is useful when the surgeon is 
working single-handed or when the patient is in the dorsal position. 
A Eergusson tubular speculum affords access to the cervix for the 
purpose of inspection or treatment such as painting wth antiseptics. 
A suitable lubricant is essential, the best being a compound of traga- 
canth and glycerine. 

The vaginal entrance is inspected and the following points are 
noted : the hymen — whether intact, notched, or remaining as tags ; 
the conditioxi of the introitus — ^whether relaxed and gaping or tonically 
closed ; the margin of the entrance — ^whether discoloured, e.g. red spots 
standing out in contrast to the pale pink of the surface of the vaginal 
entrance and vestibule — vascular degeneration, yellowish coloured com- 
bined with narro\ving as in kraurosis, or violet coloured as in pregnancy ; 



2200 POST-GRADUATE SURGERY 

tlie piesence of discharge, its colour and. character. A finger is passed 
into the eo trance and the perineal body is retracted baclavards, whilst 
the patient is encouraged to strain or bear down. Note is made of any 
bulging dowTiwards of the anterior vaginal wall — cystocele, or of the 
posterior wall — rectocele, and the extent to which either of these 
sacculations protrudes or the va^nal vault and cervix descend. 

A speculum or retractor is passed and the vaginal walls are viewed 
for colour, the presence of discharge, or swelHngs — their size, outline, 
contour, colour and situation. 

The cervix is then inspected to determine its size, outline, colour, 
and the presence of lacerations, polypi or discharge ; the colour and 
character of the latter are noted, whether mucous, purulent or blood- 
stained. The condition of the external os is observed, noting whether 
it is round, oval or irregular in outline. 

A small conical cenix indicates under-development ; enlargement 
is evidence of chronic inflammatory hypertrophy or endocervical 
groNvth ; irregular fungating or nodular hypertrophy is evidence of 
carcinoma. A red ring around the external os, showing in contrast to 
the pale pink of the normal vaginal portion, is characteristic of erosion. 
The presence of a deep notch, usually on one or both sides of the cervix, 
dividing it into an anterior and posterior lip, is due to laceration. The 
exposed inner surfaces of these Ups frequently have the appearance of 
an erosion. Mucous discharge is clear in colour ; muco-purulent is 
opaque and yellow ; blood-stained is red or brownish. 

Apart from prolapse of the walls, swellings of the vagina, when 
rounded, ate indicative of cysts or fibromata ; small dark red nodules 
are produced by secondary chorionic carcinoma. An irregular ulcer- 
ating granular swelling is characteristic of carcinoma. 

(6) Palpatio7i. (i) Digital. The patient lies on her back with the 
head and shoulders slightly raised, the thighs flexed on the abdomen, 
and the feet resting on the couch. One or two fingers are inserted 
into the vagina, and note is made of the follo^ving : 

Laxity or tonic closure of the vaginal entrance ; thickness or thin- 
ness of the perineal body, and tone of the levatores ani muscles : tight- 
ness or relaxation of the vaginal walls : the presence of swellings and 
their character, whether rounded in outline and smooth as in cysts 
and fibromata ; ill-defined, hard, nodular, ulcerated, in which the 
ulcer has heaped-up, rolled-out edges and a hard friable base, as in 
carcinoma ; any encroachment on the vaginal wall due to pressure 
from a tumour such as uterine or cervical fibroid, ovarian cyst, or 
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tumour in the broad ligament : any fixity of the vaginal wall as in 
cellulitis, particularly if this is associated v-ith tenderness. 

The cervix is palpated to determine its consistency, whether soft as in 
pregnancy, firm as in a healthy condition, or hard as in chronic inflam- 
mation or carcinoma. The texture is next ascertained, whether tough 
as in normal or even inflammatory conditions, or friable as in carcinoma. 
The size, whether small (conical) as in under-development ; enlarged 
as in chronic inflammation ; greatly elongated as in congenital hyper- 
trophy ; enlarged and friable as in the fungating type of carcinoma ; 
or crateriform, friable and widely indurated as in the ulcerative type 
of cancer. Lacerations of the cervix and their extent and position are 
also determined. 

(ii) Bimanual Examination. At least two fingers are inserted into 
the vagina. The examiner sliouM stand at the patient’s side so that 
his flexor muscles are relaxed, for palpation depends on muscle sense 
which is lost when these muscles are under tension. The left hand is 
placed on the lower abdomen to steady and press down the uterus, 
fibroids or cysts, and admit of combined palpation between the two 
hands. 

The uterus is identified and its size, shape, outline, consistency, 
position, sensitiveness and mobility are determined. The surgeon 
should acquaint himself by experience with the characteristic “ feel ” 
of the normal uterus in regard to these points. 

Conditions which render examination difficult are a full bladder, 
loaded rectum and sigmoid colon, retroversion of the uterus, rigid 
abdominal muscles, and obesity. The bladder and rectum should 
always be empty, and anaesthesia may sometimes be required to 
produce relaxation of the abdominal muscles. 

^Vhen in a fat patient the retroverted uterus is difficult to locate, 
the line of the cervix should be followed. The uterus can then be felt 
through the posterior fornix to extend directly backwards, continuous 
■with the vaginal portion of the cervix. A cochleate uterus may be 
difficult to recognise until palpated bimanually because the cervix and 
lower part of the uterus are directed backwards in a similar manner. 

The size is determined by grasping the uterus with the fingers 
between the vaginal and abdominal walls, and by trained tactile sense 
estimating its breadth, length and thickness. The uterus is d i m i n i s hed 
in size in under-development and in supermvolution ; it is enlarged 
in pregnancy, subinvolution, metropathia haemorrhagica, and new 
gro\Ytlis. The supra-vaginal cervix may be elongated as the result of 
prolapse of the vaginal wall. 

Q • 
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Shape. Tlie normal uterus is slightly flattened antero-posteriorly. 
Alteration from this shape can be detected by bimanual examination. 
A finger is passed on each side of the uterus to determine its breadth 
and lateral configuration, and the walls are then palpated antero- 
posteriorly to determine the shape and tbichness. The fundus is 
globular in early pregnancy, central corporeal fibroid, and carcinoma 
of the body of the uterus. It is irregularly enlarged when there are 
multiple myomata. Each half of a double uterus can often be 
felt. 

Consistency. By feeling the uterus between the two hands, its 
consistency can be determined, whether harder or softer than normal, 
whether uniform or variable, and which parts are chiefly affected. 
Consistency is uniformly altered in early pregnancy, i.e. there is 
general softening. In chronic subiuvolution and fibrosis uteri it is 
firm. At the third mouth of pregnan(^ it is variable, the lower segment 
being much softer than the fundus. When fibroids are present it is 
altered irregularly. 

Position. It must be decided whether the uterus is in its normal 
position, letioverted, letioflexed, letroposed, or laterally deviated. 
Backward displacement may be congenital or acquired, or may follow 
parturition. The uterus may be dragged baclnvards by adhesions 
resulting from salpingitis and pelvic peritonitis ; it may be drawn 
backwards by a fibroid in the posterior part of the fundus, or be 
pressed backwards by a large anterior myoma or ovarian cyst. The 
fundus may remain in a backward position during pregnancy, in 
w'hich case the cervix is pushed high up and fonvards. The uterus 
may he pressed laterally by au effusion in the cellular tissues, or by an 
ovarian tumour or myoma on the opposite side. It may be drawn 
laterally by adhesions or by scar tissue in the broad ligament. 

Mobility. Note is made of any fixity either of the fundus or of the 
cervix. The fundus has a considerable range of movement in both 
vertical and lateral directions. Fixity in^ a retroverted position is 
almost always due to salpingitis ; in a forward and upward position to 
operation. The cervix has a small amount of up-and-down movement 
which may be tested by grasping it with a vulsellum. The chief cause 
of limitation of movement is infiltration of the peri-cervical tissues 
with carcinoma. 

Exploration of the Fomices. The fornices are palpated with the 
fingers. The presence of tenderness or of a tumour or swelling should 
be noted. The point of maximuia twidemess should be determined 
together with its relation to the movement of the uterus. Tenderness 
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is usually due to inflammation of the tubes, ovaries or pelvic peri- 
toneum. 

Wheu a humour is discovered, the following points must be noted : 
Exact situation, relation to the uterus, mobility, tenderness, con- 
sistency, outline, and size. Masses attached to the uterus and which 
seem to be incorporated mth it are myomata, inflammatory swellings 
of the tubes and ovaries, and occasionally an inflamed ovarian tumour 
which is adherent to the uterine body. 

Inflammatory swellings are usually very tender and often associated 
\vith constitutional symptoms, e.g. p 5 rrexia. Swellings felt apart from 
the uterus may be pedunculated fibroids or tumours of the ovary. 
Fibroids are rounded, very firm, and frequently multiple, but are 
seldom tender to pressure. Ovarian cysts are usually rounded, tensely 
elastic, not tender, and sometimes freely mobile. 

Pelvic baematocele is felt as a soft fluctuating mass in the central 
part of the pelvis, surrounded by an irregular firm zone, and is usually 
tender. 

Solid growths of the ovary are firm, irregular, occasionally mobile 
and usually bilateral. Massive carcinomatous growths of both ovaries 
produce hard irregular nodular swellings, which are ill-defined, attached 
to the uterus and pelvic \valls, and frequently tender on pressure. 

The characteristic “ feel ” of the normal ovary should be recognised. 
It is always tender, and pressure produces a “ sichening'’ sensation. 
Normally, it is about the size of the distal phalanx of the middle finger. 
That on the right side can be felt by inserting the finger high into the 
fornix and pressing the ovary very gently against the pelvic wall or 
by palpating it bimanually. The left ovary is rather difficult to fed 
satisfactorily. The left hand may be used for this purpose, or the 
patient may roll over on to the right side. 

Prolapsed ovaries are frequently associated wth retroverted 
uterus, and are felt as small, smooth, rounded mobile bodies behind 
and on each side of the fundus. The normal Fallopian tube is not 
palpable. A gravid tube is so excessively tender that it cannot possibly 
be examined satisfactorily unless the patient is under a general 
anaesthetic, when a thickening to one side of the uterus may be made 
out, lying apart from the ovary. 

The condition of the cellular tissues is investigated. Scar tissue, 
as the result of lacerations extending into the base of one of the broad 
ligaments, can be felt as an indurated ridge running laterally across 
one fornix ; occasionally the condition is bilateral. A malignant 
infiltration of the vaginal vault and peri-cervical tissues is felt as a 



2204 POST-GRADUATE SURGERY 

firm solid mass, most marked laterally, but also to a varying 

decree beliind and in front of the cervix. 

Jtecto-ahdominal examination is preferable in virgins and iu those 
cases where the vagina is too tender to permit satisfactory palpation. 
By this method of examination the cervix, when invaded by endo- 
cervical carcinoma, can be felt to be enlarged, hard, very firm and 
barrel-shaped. The extent of a carcinomatous induration laterally 
towards the pelvic wall can be more readily felt per rectum as can 
also inflamma tory infiltration or malignant induration of the utero- 
sacral ligaments. 

Combined Recto-vaginal Examimlion. With the first finger in the 
vagina and the second in the rectum, or occasionally with the first 
finger in the rectum and the thumb in the vagina, the deep part of the 
pouch of Douglas can be grasped, and any structure lying there, such 
as an ovary, can be distinctly felt. With the thumb and finger method 
the condition of the vaginal vault and bases of the broad ligaments 
can often be very accurately determined. 

(c) Exploration of the Vteruo. This is one of the most important 
steps in the investigation of diseases of the uterus. The cervix must 
be dilated if this has not abeady occurred as the result of a recent 
miscarriage or the extrusion of a myomatous polyp. 

The length of the uterine cavity is determined with a sound. The 
walls of the cavity are then explored with either the finger or a 
curette to investigate the contour of the inner surface, which may 
be altered by the presence of a growth such as a fibroid (causing a 
rounded smooth prominence), or a carcinoma (causing rough ragged 
nodules from which fragments can be readily cut ivith a curette). A 
polyp, either mucous, placental or myomatous, may also be detected. 
Further material, such as strips of endometrium, portions of malignant 
growths, or products of conception, may also be removed with the 
cmette and examined by the naked eye or microscope. 

In the case of inversion of the uterus, the use of a sound Avill reveal 
shortening of the cavity. 

(d) Pathological Examinatiom. These include (i) naked-eye, and 
(ii) microscopical examinations of discharges or fragments removed 
from the interior of the uterus with the curette, or of small excised 
portions from the cervix or from any other affected part of the genital 
tract. 

Smears may be made from dischaiges from the cervix, interior of 
the uterus, urethra, or vagina. These are suitably fixed and stained 
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and then examined microscopically to determine whether or not 
organisms are present, and if so their type. Further, cultures may he 
made on suitable media by taking swabs from the cervix, interior of 
the uterus, or urethra. In examining fragments removed with the 
curette, it is helpful to be able to make a reasonably accurate diagnosis 
by means of their macroscopic appearance and physical characteristics, 
as, when carcinoma of the body is discovered in this way, it may be 
desirable to proceed at once with the operation of total hysterectomy. 
Endometrium removed with the curette comes away in strips which 
are soft and shiny, have a mucoid appearance, and are of moderately 
tough texture. Carcinomatous fragments are never obtained in strips 
but in rounded or irregularly shaped lumps of various sizes ; these have 
a granular appearance, are firm in consistency, and friable in texture. 
Fragments of retained products vary considerably in colour from dark 
red to dull grey ; they are usually soft, and have a fibrillary appear- 
ance, ^Microscopical appearances of the various tissues are discussed 
under the respective sections. 

(6) Rectal Examination. WTien indeterminate masses are dis- 
covered in the pelvis, the diagnosis may be assisted by digital 
examination of the rectum, by proctoscopy, sigmoidoscopy, or ladio- 
logically after the injection of a barium enema. 

(7) Urethra and Bladder Examination. 

Palpation (see page 219S). Percussion (see page 2197). 

Urethroscopy, and particularly cystoscopy, are important aids to 
gynaecological investigations ; these are fuify discussed under the 
section dealing mth diseases of the urinary tract. In all cases 
of urinary fistula and most cases of carcinoma of the cervix a 
cystoscopic examination may yield valuable information. 



CHAPTER II 
Vulva 


The vulva may be the site of many and varied affections, which will 
be considered under the following headings : 

(1) Malformation. 

(2) Inflammation. 

(3) Obscure lesions. 

(4) Swellings not due to new growths. 

(3) New growths t (o) innocent : (6) malignant. 


JLU.F0RarAT10N 

(а) Persistent urogenital sinus. 

(б) Epispadias. 

(c) Recto-vaginal communication. 

(d) Pseudo-hermaphroditism. 

Persistent urogenital sinus, or hypospadias. This is a condition in 
which the bladder and vagina open into a common cavity. It is due 
to incomplete development of the anterior wall of the vagina and floor 
of the bladder. If the sinus is long and narrow and the bladder sphincter 
has developed, there may be control of urine, but more often incon- 
tinence of urine occurs. 

Epispadias. This is a condition in which the anterior wall of 
the urethra is absent. It is usually associated with ectopia vesicae, in 
which condition the pubic bones have failed to unite. 

Eedo-vagiml communication. The cloacal aperture of the rectum 
persists and opens between the hymen and fourchette, the anal pit 
having failed to open into the rectum. 

2200 
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Pseudo-hennaphroditism. Various anomalies of development of 
tlie external genitalia are seen, and occasionally it may be impossible 
to determine tbe true sex of a child. In these indeterminate cases it 
is better to bring up the child as a boy, as in nine-tenths of these 
cases the male characteristics will be found to predominate. 


UJFLAMMATION 

The chief causes of inflammation of the vulva are infections ^^dth 
pathogenic organisms. These infections are : {a) specific, or (6) non- 
specific. 

(а) Specific infections : 

(i) Gonorrhoea. 

(ii) Syphilis. 

(iii) Soft chancre. 

(iv) Tuberculosis. 

(v) Diphtheria. 

(б) Non-specific infections : 

(i) Noma vulva?. 

(ii) Gangrenous intertrigo. 

(iii) Fuxunculosb. 

Specific hfiecliom 

Gonorrhcea. This is due to infection with the diplococcus intra- 
cellularis of Neisser, usually conveyed by coitus, except in children 
among whom it may be spread by fingers, clothes, towels or utensils. 
It may become epidemic in institutions. Gonococcaf vulvitis is usually 
only part of a wider infection, such as urethritis or cervicitis. The 
earliest symptoms are itching for two or three days, and then tenderness 
of the vulva, scalding pain on micturition, and a thin purulent discharge. 
The diagnosis is confirmed if the diplococcus is demonstrated on micro- 
scopical examination of smears from the discharge. AVhilst the primary 
infection is usually in the urethra or cervix, there may be extension 
to Bartbolm’s duct and gland causing inflammation, suppuration, or 
cyst formation, or to the rectal mucosa causing proctitis. Spread via 
the lymphatics to the inguinal glands will result in adenitis, occasionally 
suppurative. In young girls gonorrhcea is frequently manifested as 
an acute vulvo- vaginitis, later becoming chronic. 

Syphilis. The primary sore is usually single, but contact sores 
are occasionally seen. It may be found on any part of the external 
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genitals. The typical hard chancre observed in men is seldom seen in 
women, but rather a condition is which the labium is very swollen, livid 
and firm. The ulcer is often small, with a dry irregular surface and 
no induration of the base. Occasionally a raised hard papule is found. 
The inguinal glands are enlarged, hard and discrete. It is important to 
make a diagnosis so that treatment may be instituted early. The con- 
dition mxist he distinguished from squamous epithelioma, and if doubt 
exists a section should be taken and examined under the microscope. 
Before doing this, however, a smear should be investigated, preferably 
bv dark-ground illumination if available. The base of the ulcer should 
he cleansed and dried- and then scraped gently uith a scalpel till slight 
oozing occurs. When this has ceased, the base of the ulcer is squeezed 
and as a bead of serum exudes it is picked up on a slide, mixed with a 
finely (li\*ided emulsion of Indian ink, spread into a thiu film and 
allowed to dry. Under a ih inch oil-immersion lens, the spirochseta 
pallida may be seen surrounded by the black emulsion. 

AIucous tubercles of the Milva or surrounding skin are examples of 
secondary syphilitic lesions. They are accompanied by other mani- 
festations, such as a typical skin rash, sore throat, alopecia or 
glandular enlargement. 

Tertiary syphilitic lesions of the vulva are cxceedhigly rare. They 
occur as deep ulcers, healing in one part and spreading in another, 
and followed by much cicatrisation. Gummata are scarcely ever seen. 

Soft Chancre. This is an acute infection due to Ducrey’s bacillus. 
It is characterised by a number of papules on the labia or clitoris which 
break down, forming ulcers with a yello\vish base and well-defined 
elevated edges. It is often present together with a gonococcal infection 
and raxist be difierentiated from the condylomata of secondary syphilis. 
The inguinal glands are usually enlarged and frequently suppurate. 
These sores are highly infective and contact ulcers are common. 

Treatment. Hot hip baths for fifteen minutes at a time relieve pain 
and promote healing. An excellent dreeing is gauze soaked in argyrol 
20 per cent and covered with oiled silk and a gamgee pad. 

Tuberculosis of the vulva, a rare infection and usuallv a primary 
one, is s imilar to tuberculosis of the skin in any other part of the 
body. The ulcers have pale, soft granulation tissue covering the base, 
and undermined edges. They are extremely irregular in outline, have 
a tendency to spread in one part and heal in another, and axe 
usually accompanied by adema and swelling of the labia. The 
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condition must be distinguished Srom syphilis, elephantiasis and cancer. 
A section should be taken for microscopical examination, -when the 
typical giant-cell systems ^Yill suggest the nature of the lesion. 

Treatment. The most satisfactory treatment is excision of the 
vulva, combined with general measures, such as fresh air, nutritious 
food and vitamins. 

Diphtheria of the vulva, due to the Klebs-Lcefiler bacillus, some- 
times occurs in children. It is important to keep the possibility of 
its occurrence in mind, as valuable hours may be lost before serum 
treatment is instituted. 


Non-specific Infections 

Noma vulva) is an acute spreading gangrene of the vulva and 
skin of the thighs. Usually arising as a complication of the exanthe- 
matous fevers, it is a serious condition, and is likely to end fatally 
if the causative organism — ^streptococcus pyogenes — spreads to the 
blood stream, 

Treatmeiit ihust be vigorous. Under general ansesthesia the advanc- 
ing edge of the ulcer is painted with fuming nitric acid. If this fails 
to stay the spread, wide excision should be performed and the raw 
area dressed •with gauze soaked in glycerine. Intravenous injections 
of salvarsan should also be tried. 

Gangrenous intertrigo may occur on the ■smlva and thighs of 
young children. Painful ulcers with a sloughing base are formed. 
There is no marked tendency to spread, and the condition is not so 
serious as noma vulvas. 

Dry iodoform powder dusted over the ulcers is the best form of 
treatment. 

Furunculosis. Boils due to the staphylococcus pyogenes may occur 
on the vulva and should be treated, as those arising elsewhere, by hot 
fomentations, vaccines and manganese injections. 


OBSCURE LESIONS 

Lesions of obscure cause but which present well-recognised 
characteristics are : 

(o) Vascular degeneration. 

(6) Kraurosis vulvse. 
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(c) Ea^biomene. 

((?) Leucoplakic vulvitis. 

(e) Elephantiasis- 
(/) Herpes. 

(g) Pruritus %*ulva?. 

Vascular Degeneration is a disease that affects the vaginal entrance 
and urethral meatus, usually at or after the menopause. It appears 
as dark red patches of varving sues (fig. 1 1-49). In these the epidermis 
is verv thin and there is a mde dilatation of the superficial capillaries 
of the corium with an accompanying leucocytic infiltration. 

The symptoms are pain, tenderness, dysuria, and d^rspareunia. 

TreaUneut. The disease is chronic and difficult to treat, and the 
patient should he warned that progress will he slow. It is important to 
deal with discharges from the uterus, cervix, or urethra. An anaes- 
thetic and antiseptic ointment containing chloretone 5 per cent with 
carbolic acid 0*23 per cent and borocaine 10 per cent ivill give relief 
and promote healing. IVhen pain and tenderness are marked, the 
areas should be excised and the cut edges sutured. 

Becently I have tried injections of cestrin (230,000 international 
units a week) Nvith. encouraging results. 

Kraurosis Vulvcr is a progressive shrinking of the tissues of the 
vestibule and vaginal entrance, occurring either after the menopause 
or in young women following removal of both ovaries. In the early 
stages there is leucocytic infiltration, later followed by atrophy of the 
deep layers of the epidermis and marked shrinking of the corium 
which may cause the urethra to be retracted up the vagjna and the 
vaginal entrance to be narrowed. In the stage of contraction, the 
tissues have a yelloinsh colour. Pain and dyspareunia are marked 
symptoms in the early stages, but tend to disappear later. 

Treatment consists of intramuscular injections of 500,000 inter- 
national umts of cestrin once or twice a week to arrest shrinkage and 
relieve discomfort. II*here necessary an operation for enlargement of 
the vagina may be performed (see page 2418). 

Estliiomene- This is a very rare condition, characterised by mas- 
sive hypertrophy due to new-formed fibrous tissue. All parts of th® 
vulva axe affected, the disease usually starting near the fourcbette. 
Ulceration takes place and heals with much cicatrisation. The 
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cause of esthiomene is not iaiown, though there has been much specu- 
lation and discussion as to its aetiology. It was first thought to be 
tuberculous, then syphilitic, but there is nothing definite to support 
either view. 

Treatment. Excision of the vulva is the only satisfactory form of 
treatment (see page 2382). 

LeucoplaJcic Vulvitis (fig. 1150) is more common than kraurosis, from 



F4TC1IES, VaiCU EXIETID FOBWABD, ABOUTiD IBK 
UsETHEi, AK1> OVEa THE VESTIBCEE. THB 
I.EbSEa A^S GbeATEE LiSU ABE VMFiTCTEl). 




Ftg. USO. — Leitcoflaeic Vulvitis. A compara- 

TIVEIV CAKLY STABE 18 SHOWN. TllS SKIN OF 
TUB Lesseb Labia, Fremteuu Cutobidis, and 
ALSO THAT ON THB INNES SIDES OF TUI GbEATEB 
Labia OVEB THEpsitiNEuxiAbD abound the Anus 
IS OBEATLT THIUSE.NED. ThE VaOIKAL ESTRASCS 
Asro UBxniEAb Meatus bimain unaffeuted. 


which it must be differentiated. It usually occurs at or near the meno- 
pause, but never in young or very old women. The affected parts are 
the greater and lesser labia, the clitoris and fourchette, and sometimes 
the perineal and peri-anal skin. The vestibule and vaginal entrance are 
never affected, and in this respect the condition stands in contrast to 
kraurosis. In the early stages the sldn is wrinkled and swollen, later 
becoming shrunken, white and shiny, and the vulva has a flattened 
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appearance. Fissures appear, especially at the fourchette and the 
mid-line of the perineum, and squamous epithelioma is liable to 
develop. 

Constant intolerable itchmg is the chief symptom. AMiea fissures 
form, or scratching leads to suppuration, pain may be added and the 
discomfort of the patient become extreme. 

Treatment. Swabbing the affected part with 1 in 40 carbolic lotion 
affords temporarv relief. In pronounced cases, prussic acid lotion 
(hydrocyanic acid 10 minims in water 1 oz.) is highly effectual, hut 
being dangerous it can be used only by intelligent patients. 

\\Tien treatment has failed to give relief, and in all cases when 
fissures have appeared, excision of the vulva is indicated (see page 23S2). 

Elephantiasis of the Vulva, due to the filaria sanguinis hominis 
obstructing tbe lymphatics, is seldom seen in western countries, but 
cases of nodular overgrowth of the labia are occasionally encountered. 
Tbe pathology of this latter condition is unknown. 'Where there is 
much hypertrophy the vulva should be excised. 

Herpes of the Fidi’a resembles herpes zoster occurring elsewhere 
in the body, in that crops of vesicles follow the distribution of a 
cutaneous nerve and are associated with severe pain and irritation. 
Relief may be obtimed by the application of a 2 per cent carbolic 
acid ointment, but recurrences are frequent. 

Pruritus Fitfc® is a condition in which pronounced and trouble- 
some itching is a characteristic and distressing symptom, and may 
reach a stage where it becomes intolerable. The condition may be 
due to eczema, such as occurs ia other parts of the body, or it may be 
the early stage of leucopialdc vulvitis. Other causes are discharges 
from the uterus, cervix or urethra, or from a Bartholin’s gland ; vesico- 
vaginal fistula ; recto-vaginal fistula j thread worms ; pediculi j or filth. 

In all cases the urine must be examined for sugar, as vulval itchmg 
is also a common symptom of diabetes. 

Treatment. The vulva should be cleansed and dried by pressure — 
not rubbing. Lotions such as carbolic acid 1 in 40, or perchloride of 
mercuiy 1 in 2000, should be swabbed over the vulva, or lint soaked 
in liquor plumbi subacetatis fortis, 1 part in 8 of milk, may be applied 
as a compress. Cases of intractable itching should be treated by 
X-rays. "WTiere palliative measures fail, excision of tbe vulva should 
be advised. 
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Vulval congestion hi 'pregmncyy which niay also be mentioned here, 
may cause very severe itching, tenderness, or achmg pain. Cervical 
secretion, which is free at this time, greatly aggravates the condition. 
After labour the symptoms quickly disappear. 

Treatment. The vulva should be washed with ether soap and 
hot water, rinsed thoroughly and dried by pressure %vith gauze or a 
soft towel. The following lotion is then applied : Menthol and camphor 
10 grs. of each in paroleine 1 oz. A stronger lotion is perchloride of 
mercury 1 in 4000. After application of the lotion, a pressure pad, 
held in place ^vith a tight binder, will afford further relief by reducing 
the congestion. 


SWELLINGS NOT DUE TO NEW GROWTHS 

These are : 

(а) Cyst of Bartholin’s gland and duct. 

(б) Sebaceous cysts. 

(c) Hydrocele of the canal of Nuck. 

(d) Blood cysts, 

(e) Varicocele. 

(/) Hemiae : inguinal, posterior labial and perineal. 

Cyst of Bartholin*s gland and duel {fig. 1151). This is due to an 
infection in the duct, usually gonococcal, which causes occlusion. The 
duct and gland spaces then become filled with secretion which is rich 
in mucin. The cyst can be felt as a rounded fluctuating tumour at the 
posterior end of the labium minus. It must be distinguished from a 
solid grow'th— adenO'Carcinoma, which is painless and is felt as a hard, 
ill-defined thickening. This type of growth is, however, exceedingly 
rare. 

Treatment. Complete excision is the only satisfactory measure. 
(See page 2386.) 

Sd>aceous cysts resulting from occlusion of the ducts and distension 
of the gland spaces with sebaceous material may be found on any part 
of the vulva, but are very rare on the moist surfaces. They form 
rounded swellings incorporated with the skin. Sometimes they sup- 
purate, and on rare occasions squamous epithelioma may arise from 
the lining cells. 

Treatment consists of incision and removal of the epithelial lining. 
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Hydrocele of the canal of ATi/ci is a swelling produced by an accumu- 
lation of watery fluid in the unobliterated peritoneal process which 
accompanies the round ligament through the inguinal canal into the 
labium majus. The condition must be distinguished from inguinal 
hernia. There is no impulse on coughing, and the swelling is dull on 
percussion and translucent. 

Treatment. The cyst should be removed by dissection. 

Blood Cysts. These are accumulations of bleed, usually in one 
labium. They are due to rupture of a vein, generally during par- 
turition, seldom as the result of an accident. The skin overlying 
the swelling is of a deep violet colour. Infection frequently follows. 
These effusions are often absorbed, but should this fail to take place 
or infection supervene, incision and drainage must be imdertaken 
immediately. 

Taricotxle is an aggregation of varicose veins, usually developing 
during pregnancy, and is a condition which must be distinguished 
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from hernia. It causes aching pain on standing or walking, and the 
swollen veins may be felt like a bag of worms as in cases of male 
varicocele. On straining or coughing the swelling increases, but it is 
dull on percussion and becomes flaccid when the patient lies do^vn. 
The veins usually shrink after delivery. 

Treatment. Formerly ligation and removal was the only treatment, 
but Maingot has shown that sclerosing injections give uniformly good 
results and the patient is not laid up. This treatment may be given 
during pregnancy, but this is only advised when there is great discom- 
fort. 

Hernia}. Three types occur : inguinal, posterior labial, and perineal. 

Inguinal hernia is fairly common. In this condition there may be 
a protrusion of bowel, omentum, bladder or ovary into the process 
of peritoneum which accompanies the round ligament through the 
inguinal canal. 

Posterior labial hernia is the protrusion of a viscus through a con- 
genital defect in the pelvic diaphragm in front of the broad ligament. 
A process of peritoneum is carried through this defect and a swelling 
is formed at the posterior end of the labium majus. 

Perineal hernia is a protrusion in the perineum due to a defect in the 
pelvic diaphragm behind the broad ligament. 

All these hernia? tend to protrude on standing, have an impulse 
when the patient coughs, can be reduced by manual pressure, and, if 
they contain bowel, are resonant on percussion. The two latter types 
of hernia? are exceedingly rare. 

Treatment consists of the ligation ol the sac alter returning the 
contents to the abdomen, and, where possible, closure of the defect in 
the wall. 


NEW GROWTHS OF THE VULVA 

New growths of the vulva are : (a) Innocent ; and (6) Slalignant. 

Innocent Growths 

(i) Fibroma. 

(ii) Fibromyoma. 

(iii) Nemofibroma. 

(iv) Lipoma. 

(v) Papilloma. 
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(vi) Adenomyoma or endometrioma. 

(vii) Angioma. 

(viii) Lymphangioma. 

Fibroma occurs as a soft growth on one of the greater labia, at first 
sessile, later becoming pedimculated. It is due to an overgrou'th of sub- 
cutaneous connective tissue, and the skin covering it contains all the 
ordinary skin structures, such as hair follicles, and sebaceous and 
sweat glands. 

Treatment. These growths should be excised. 

Fibromyoma is a rare growth found in the upper part of the labium 
majus arising in the round ligament. It has the same structure as a 
uterine fibroid. 

Treatment. Xo treatment is required unless the growth is increasing 
in size, causing pain, or becoming tender, when it should be removed. 

Neurojibroma is a rate tumour growing in the sheath of a ncr^'e 
twig in the coriuui or subcutaneous tissues. It is essentially a fibroma 
growing in the connective tissue of the perineurium. Pain on pressure, 
causing a sensation like an electric shock, is a characteristic symptom. 

Treatment. The nodule should be excised. 

Lipoma. This tumour is composed of fat, is encapsulated, slow 
growing, and is essentially benign. It occurs in the labium majus and 
may attain to a large size. Softness, lobuJated outline and mobility 
distinguish it from a malignant growth. If increasing in size, it should 
be removed. 

Papillomata are most commonly seen in clusters as gonorrhceal 
warts which may remaiii small and discrete or may cover the whole 
vulva and extend up the vagina and on to the cervix (fig. 1152). Some- 
times clusters may form a mass, like the head of a cauliflower. The 
tumour is moist from transudation of lymph which decomposes, 
causing a foul odour. Pathologically the condition is a branching 
overgrowth of the normal papillae of the s kin with great thickening of 
the epidermis. 

Treatment. The warts should be removed with a curette, and the 
gonococcal infection treated. 
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Non-gonorrhaeal papilloma occurs on the vulva as on tlie skin else- 
wliere. It is single and may be tbe size of a sixpence. The skin 
papill® are enlarged and their lymphatics are dilated and filled with 
proliferating endothelium. According to Stevens {“ Diseases of Women.” 
Univ. of Land. Press, 1933) it is a benign lymphatic endothelioma. 
If pigmented it may become malignant. 

Treatment. The tumour should be excised, together with its base. 

Adenomyoma or endomeirioma is a growth which may sometimes 
occur at the lower end of the round ligament, bulging through the 
inguinal ring and causing a swelling of the upper end of one of the labia 
majora. It is composed of fibro- muscular cells containing gland spaces 
and stroma cells similar to those in the endometrium ; during menstrua- 
tion hemorrhagic exudate escapes from the stroma, and the gro^vth 
swells and becomes tender. 

Treatment. The tumour should be removed. 

A)igioma. This occurs as a localised mass of dilated capillary 
vessels in the coriura, and produces a slightly projectmg, bright cherry- 
red area on the labium. 

Treatment. Freezing \vith carbon dioxide snow, excision, or the 
diathermy spark are the usual methods, the last mentioned being the 
best. A lens is pressed over the growth until it is blanched ; gradually 
this pressure is released and the redness returns in several isolated 
spots, from each of which it radiates peripherally. These spots are 
the trunk vessels. Each is marked and the diathermy spark is directed 
on to it to produce coagulation. The radiating capillaries subseq^uently 
shrink and disappear. 

Lymphangioma is rare in the vulva. Usually it is multilocular, 
lobulated and irregular in shape, and is attached to the skin. Iklicro- 
scopically it is seen to he made up of dilated lymphatic spaces lined 
with flattened endothelium and filled with clear watery lymph. It is 
identical in structure u-ith the cystic hygroma seen in the neck and 
axilla of infants. 

Treatment. The swelling should be excised. 

Malignant Growths 

(i) Squamous-celled carcinoma (epithelioma). 

(ii) Carcinoma. 
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(iii) Rodent ulcer. 

(iv) Melanoma. 

(v) Sarcoma. 

(vi) Endothelioma. 

Sqiia7wus-ceUed carcinoma (eqjithdioma) may occur on any par 
of the vulva, but it is most frequently seen in the neighbourhood o: 



the clitoris, after which the vestibule, the meatus of the urethra, aud 

‘>'= attacked with eiual 
d cy(g. 53). Leucoplakic vulvitis is associated ivith most cases 

precro“l54),“””'’“‘*’ 

becaosf''fT’^ '‘“S'" “ ““ Mduie which ulcerates 

b Ttl ; ‘‘ t'™ "•dl-marked types may 

ffro v+li ^ ungating, producing a cauliflower-like mass of 

growth, aud the excavatiug ulcer type. In this latter the ulcer has a 
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hard granular-looking base, the edges are hard, everted and irregular 
in outline, and there is considerable surrounding induration. The 
inguinal glands are involved early. 

On microscopical examination downgrowths may be seen in the deep 
layer of the epidermis. At the margin of the groAvth the healthy layers 
of epithelial cells merge gradually and imperceptibly into the region 
where there is greatest proliferation. As is typical of epithelioma else- 
where, cell-nests form, and the more centrally placed of these undergo 
keratinisation. Sometimes the growth is not so typical ; there are no 
nests, only masses of heaped-up cells which invade the corium and sub- 
cutaneous tissues, tend to become rounded, and lose all resemblance to 
the original epithelial cells. 

Diagnosis. When ulceration or fungation occurs, the nature of the 
lesion is fairly evident, especially when the indurated base is noted. If 
there is the slightest doubt, a small segment should be removed for 
microscopical examination. If seen in the early stages when a small 
hard nodule is present, the condition must be differentiated from a 
primary syphilitic chancre or an early tuberculous focus. 

Symptoms. Paiu is usually an early symptom because of invasion 
of the nerve endings iu the skin. Discharge and slight bleeding are 
superadded when the ulcerating or fungating stages are reached. A 
secondary vulvitis is frequently set up from the irritating discharges, 
and burning and smarting follow. 

Treatment. Excision of the growth, with a wide margin of skin all 
around and as deep as possible, should be carried out at once, or the 
vulva should be amputated, together with the glands in both groins. 
(See page 2382.) 

Cardnoina arises in a Bartholin’s gland or its duct, either in the 
form of an adeno-carcinoma or as a colunmar-celled growth. It is, how- 
ever, very rare. It begins as an indurated swelling deep to the posterior 
part of the labium minus on one side, and rarely causes pain until the 
skin is involved. Painless induration is an indication of its nature. 

Treatme)it. The groAvth should be removed by a wide and deep 
excision, together with the glands in both groins. 

Rodent Ulcer. This is very seldom seen on the vulva. It is a 
malignant epithelial groAvth spreading deeply and peripherally like 
carcinoma but differing in that it never spreads via the lymphatics or 
the blood stream. 
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Treatment. Wide and deep local excision sliould be performed or, 
preferably, radium applied. 

Melanoma. This k a pigmented tumour of rare occurrence, usually 
seen in elderly women on the greater or lesser labia or on the clitoris, 
Often it is preceded by a pigmented skin mole. The g^o^vth has been 
called on the one hand melanotic sarcoma and on the other melanotic 
carcinoma. Stevens is of the opinion that it is a melanotic endotheli- 
oma. Sficroscopically it is composed of alveolated masses of large cells 
enclosed in a connective tissue stroma and containing granules of a 
brownish pigment-melanin, which is also seen in the adjacent connective 
tissue cells. Spread of the growth is exceedingly rapid, surrounding 
tissues axe quickly infiltrated, and there is wide ^ssemination via the 
lymphatics and blood stream. It is the most malignant of all known 
growths, and the prognosis is very bad. 

Treoiment. The treatment is wide and deep excision, together with 
removal of the glands in both groins and the lymphatic tracts con- 
necting them with the growth. Deep X-ray treatment should be 
applied after the wound has healed. 

Sarcoma. This is exceedingly rare, especially as a primary growth. 
There is a secondary type which arises from the pelvic bones and 
periosteum. In type it may be round-celled, spindle-celled, giant- 
celled, or a mixture of all these. Growth is very rapid, and the swelling 
is fixed and markedly vascular. 

Treatment. AVhere possible the groivth should be removed at once 
and this should be followed by deep X-ray applications. Inoperable 
cases should be treated with radium or X-rays. 

Endothdioma. This growth occasionally occurs apart from melan- 
oma. Where the growth originates in a Bartholin’s gland it simulates 
a circumscribed tumour such as is commonly seen in the parotid. 

Treatment. Wide removal of the growth, together with the 
lymphatic glands and vessels should be carried out early, this being 
followed by deep X-ray exposures. 



CHAPTER III 
Urethra 


MALDEVELOPMENTS 

Maldevelopments of the urethra are rare, but may occur as a per- 
sistent urogenital sinus — hypos'padias or epispadias (see page 2206). 


inflammation 

Acute inflammation of the urethra is most commonly due to the 
gonococcus ; mixed infection with the staphylococcus may follow later. 
Skene’s tubules and the glands in the floor of the urethra may become 
infected, giving rise to a sub-urethral abscess. 

Symptoms and Signs. Scalding pain on micturition is a con- 
stant and characteristic symptom. The urethra is very tender on 
pressure, and if stroked with the finger from above downwards, pus 
can be expressed. A sub-urethral abscess is a very painful, rounded, 
indurated swelling under the urethra. 

Treatment. In the acute stages the urine should be rendered 
alkaline by giving sodium citrate in large doses, e.g. 1-2 drachms three- 
hourly. Local treatment consists of painting the urethra \vith 5 per cent 
cocaine solution to ansesthetise it, followed by the insertion of a small 
bougie of arg 5 ncol 20 per cent in oil of theobroma. A pad covering the 
urethra keeps this in place and prolongs the application. A sub- 
urethral abscess should be opened and freely drained through an 
incision on the vaginal aspect. 


SUB-URETHRAL CYST 

Occasionally a gland follicle in the floor of the urethra becomes 
enlarged and forms a cyst which communicates with the urethra. It 
can be felt as a roimded swelling and is not painful or tender. It 
2221 
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empties on pressure, and a probe can be passed from the urethra through 

the duct into the cystic space. 

Treatment. The cyst should be dissected out of its bed and its duct 
ligated. The cavity is then obliterated with catgut sutures. 


OUIUXCLE 

This is a common condition and may occur at almost any age. 
It is a small, rounded, cherry-coloured swelling which occurs on the 
posterior edge of the urethral meatus. It may be long and peduncu- 
lated, or may have a broad base extending some distance up the floor 
of the urethra. Histologically the growth is a granuloma. Three types 
of tissue may be found : (a) granulation, (6) fibrous, or (c) glandular. 

Gramilation caruncles consist of a mass of young connective tissue 
and dilated capillary vessels, together with leucocytic mfiitration, the 
whole being covered by stratified epithelium. 

The fibrous canmcle is a later stage of this, the fibrous tissue 
becoming more dense and the vessels compressed. 

The glandular type is produced by infoldings of the stratified 
epithelium of the surface, producing crypt-like spaces. 

Symptoms. Pain on micturition, burning and irritation of the 
uret^al meatus, tenderness on pressure, and dyspareunia are the 
most common symptoms. Slight bleeding occasioually occurs on 
exertion or after coitus. 

Treatment (see page 2390). 


PROLAPSE OF THE URETHRAL IIUCOUS ilEilBRANE 

This is a rare condition which may occur at any age from childliood 
onwards. A roll of mucous membrane protrudes from the meatus, the 
urethral canal being in the centre. It is easily distinguished from 
caruncle where there is a single swelling on the posterior lip of the 
urethra, and from vascular degeneration where there is no swelling, 
but scattered red patches. 

Symptoms. These are the same as those of urethral caruncle, 
namely, pain and tenderness in the region of the urethra. 

Treatment (see page 2392). 
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CARCaNOMA 

This is a squamous-celled epithelioma, usually arising at the 
meatus or in the vestibule adjoining it. In the early stages it is a 
hard nodule with an indurated base and tends to become ulcerated. 
Pain is an early symptom, and slight bleeding is present when there 
is ulceration. 

Treatment. If seen in the early stages the gro\vth should be removed, 
together with the inguinal glands in both groins. If there is much 
involvement of the urethra, or if the growth is at all advanced, removal 
is impossible and radium treatment should at once be instituted. 


INCONTINENCE OP URINE 

This may be congenital, due to hypospadias or to ectopia vesic®. 
It is commonly due to a vesico-vaginal fistula resulting from injury 
during labour. In such cases there is a definite history of incontinence 
starting 10-14 days after delivery. 

Incontinence of urine must be distinguished from retention with 
overflow which in women is usually caused by an incarcerated, retro- 
verted, gravid uterus, in which condition the patient will complain of 
hypogastric pain, and desire but inability to micturate. There is a 
history of having missed two or three menstrual periods, and in the last 
few days increasing difficulty on micturition, developing into complete 
retention, this being followed by a steady dribbling of urine. A pyri- 
form elastic swelling can be felt extending from the pelvis upwards, 
often as high as the umbilicus. The swelling, which is tender on 
pressure, lies so close to the pubes that the fingers can scarcely be 
inserted between them. On vaginal examination the cervix is found 
to be soft and lying high up behind the symphysis pubis. A soft, 
round, elastic swelling — the fundus of the gravid uterus, is felt in the 
pouch of Douglas. Catheterisation at once establishes a diagnosis of 
retroverted gravid uterus with incontinence. 

Other conditions which lead to retention of urine \vith overflow are 
ovarian cysts impacted in the pelvis (rare), uterine fibroids similarly 
impacted, pelvic h®matocele, and haematocolpos (also very rare). In 
all these cases the available pelvic space is occupied by the abnormal 
swelling so that the bladder is displaced up into the abdomen and the 
urethra is stretched. This stretching, when extreme, may lead to 
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retentioa of urine, but in the production of this symptom there i 
probably also a nervous element. 

Exertion incontinence, in which there is escape of a small amoun 
of urine on coughing, sneezing, or maldng muscular effort, is mud 
more common. It is due to loss of support of the neck of the blaclde 
and urethra, resulting in sacculation of the lower end of the vagina 
the urethra rotating forwards under the pubic arch. 

Another form of so-called incontinence is that in which the patiem 
complains of an uncontrollable escape of urine. On enquiry it will b( 
found that there is such urgent desire that micturition occurs befon 
a convenience can be reached. The cause is a trigonitis, usuallj 
secondary to a chronic cervicitis, for the treatment of which se( 
page 2463. ; 

For cure of exertion incoiUine)ic& see page 2393. 


NOCTURN.U, INCONTINENCE 

This term is not strictly correct— it should bo “ nocturnal micturi- 
tion. The condition is most commonly seen in young children and 
in girls up to the age of twenty. It is essentially an aberration of 
the function of micturition, as there is seldom any actual lesion to be 
found in the bladder or urethra. Sometimes the condition defies all 
attempts at cure, and the state of the patient may be one of great 
distress. 


Treatment. In the first place the urine should be tested, and, if acid, 
alkalis such as sodium citrate 30-60 grs., should be given t.d.s. The 
irritability of the bladder can to some extent be reduced by the 
admmistration of belladonna or hyoscyamus, as these drugs have a 
^ <m the nerve endings, both motor and sensory, in 
• . iw 1 ^^ children belladonna is mote effective, and 

‘ children from 5-15 years of age 5 minims should 
‘ rs e given, t.d.s., this being steadily increased to 20 minima 
.d.s. in two weeks. Constant watch should be kept for dilatation 
ot the pupils, dryness of the mouth and thirst, when further adniin- 
ThpVq^ n symptoms have subsided. 

st^nH Tf, "" Siven, such as 5 minims t.d.a. Children 

!dult i ^ 

t vanes little. In older patients tincture of hyoscyamus appeal 

u at 30 minims fid.s.. 

g g adually increased to 60 minims. Frequently these patients 
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sleep badly and dream a great deal, and in such cases sodium bromide 
1 0-20 grains t.d.s. is indicated. When quiet sleep is restored, usually 
after about two weeks, the dose should be gradually reduced until the 
drug is no longer required. 

Sometimes it is found that the nocturnal emptying of the bladder 
takes place when the patient lies on her back. This can be prevented 
by the use of a belt, such as a folded towel, with a large knot tied over 
the centre of the back, which will cause discomfort when lying in the 
dorsal position. 

Hydrostatic dilatation of the bladder is indicated in intractable 
cases. 



Chapter IV 


Vagina 

The vagina is a comparatively new structure in animal phylogeny. 
It is developed as a doumgrowth from the primitive Mullerian ducts 
after these structures have fused in theb lower or caudal extremities 
to form the uterus. 

The following conditions will be described : 

(A) Malformations. 

(B) Aberrations of function. 

(C) Injuries. 

(1) Lacerations. 

(2) Fistuls. 

(3) Acquired Atresia. 

(D) Inflammations. 

(E) Prolapse. 

(F) Cysts. 

(G) New Growths. 


MALFORM.^TIOKS 

Fernatnt ClooM i, extremely rare, »od b ody seen in monsters. 

JWe cf Complete absence is uncommon, and is usually associated 

^tb al»ence or underdeTelopmenl „1 tbe ntems. The osaries are nsiuy present 

eodr? r T*"” The cause is failure of the t.girul 

cord to develop or canalise. 

Symptom,. Amenortboea, primary in type, is tbe one constant symptom. tVben 
T for tneustnuition to take place tberl^ffl be monthly 

moLmma, and posstbly pel™ pain and malaise. Menstrual blood ril accnmnlate, 
“■> brematosalpinx, and a bypogastao .celling 

may result. Absence of tbe vagina confines tbe patient to a celib^ file, and if the 
2226 
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condition is not recognised before marriage much unhappiness is liable to follow. 
Absence of menstruation, however, usually leads to examination and discovery of the 
defect. 

Signs. On examination, no vaginal opening will be found. The urethral meatus 
will be separated from the anus by a bridge of tissue. On digital investigation the 
rectum will be found to lie very close to the urethra and base of the bladder. The 
rudimentary or small uterus, if present, may bo felt behind the bladder. If ha;mato- 


metra has developed, the distended 
uterus, varying in sire with the amount 
of accumulated fluid, may be felt 
biraanually. 

Treatment is required (1) for the 
relief of haimatometra ; (2) to make the 
patient nubile, should she especially 
desire it. 

Both of the conditions may be 
remedied by forming a vagina (see page 
2416). 

Atresia of the Vagina. (1) Congenital. 
(2) Acquired. 

Congenital Atresia is more common 
than absence of the vagina. It is due to 
incomplete canalisation of the vaginal 
cords which grow downwards from the 
lower ends of the Mullerian ducts. 
Although the lower half inch is the site 
most usually affected, occasionally the 
upper end or a small portion in the middle 
may be involved. 

Hmmatometra, hxmatocolpos, and 
even hmmatosalpinx will ensue from the 
retention of the menses, and sexual 
intercourse will be impossible. 



Ftj. 1165. — Atbbsu op th* mwxb *sd op the 
Vaoim. Tub ioipm sto or rxs Vaouia i3 

HOT orBT, BED.a OCCLODEO BF A Tnr( SEPTUM 
WHICH >S sotoora AS THK KES17t.T OP BETA15ED 
ME^STHOAl. PLOJO. THE HYHE:r UES SUFEsncIAL 
TO THIS ssmm A^1> CAK BE BKTS ABOUTID ITS 


Hcematocolpog, resulting from atresia, pebitdeev. 

usually of the lower end of the vagina, has 

a characteristic history. A patient between the ages of 17 and 20 is examined because 
of amenorrhcea, usually associated with molimina (malaise, backache, or pain in the 
lower abdomen), occurring once a month. 

A swelling (the distended vagina) may be felt in the hypogastrium and a small 
body (the uterus) on its upper aspect. Inspection of the vulva may reveal a tense 
bluish swelling bulging into the vulval cleft. The hymen may be seen stretched around 
its periphery (fig. 1155). On rectal examination the tense distended vagina will be felt 
lying in front. 


Trealtnenl. The septum is divided, and the vaginal contents are evacuated. 
The retained fluid is thick, viscid, and black, in consequence of changes that occur in 
the hemoglobin. The strictest asepsis must be observed as this altered blood may 
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easily become infected, prodncing fatal leaults. This is especially the case if there is 
distension of the ntems with menstnial blood — hsmatometra, or of the tabes — 
h^otocolpos. In the latter condition there is the snperadded danger of ruptnre 
of the distended tubes, with resulting hemorrhage. 

Impaforate Uyvien U rare, and will produce conditions identical with those described 
under atresia. 

Acquirtd Atresia presents many features in common with the congenital type. 

Sejstote Farina results from More of the two downgrowths from the JluUcriaa 
ducts to fuse completely. One portion may be much smaller than the other and thus 
escape detection. Both sides may function in parturition if there is a double uterus, 
each half of which is sufficiently developed The lower end of one side may remain 
occluded, menstrual fluid accumulating and causing hiomatocolpos, hiematometra, or 
even hiematosalpinx on the affected side. 

The septum must he excised if causing dyspareunia. Hetention of menses in an 
occluded half of the vagina should be treated on the same lines as retention due to 
atresia. 


ABERRATIONS OF FUNCTION 

Dyspareunia Is pain on sexual intercourse or attempted intercourse. 

Couses; (1) Organic lesions, or 
(2) Iservous conditions. 

Organic Lesions. These maj- affect (a) the external, or (6) the 
internal geuitalia. 

Conditions affecting the external genitalia are rigid hymen, very 
tender partially lacerated hymen, painful fissures of the hymen and 
vaginal entrance, vulval inflammations and ulcers, urethral caruncle, 
vascular degeneration of the urethra and vaginal entrance, disproportion 
between the male organ and the vagina — due to congenitally small 
vagina, kraurosis or atrophy at the menopause, and anal conditions 
such as fissures or thrombosed external hamorrhoids. 

Conditions affecting the infenjuf genitalia include prolapsed ovaries 
and salpingo-oophoritis. 

Aerrous Condtfions. The commonest cause is that in which, 
through lack of desire or as the result of fear, there is dryness of the 
vulva and vaginal entrance. In ordinary circumstances these parts are 
freely lubricated with mucous secretion. Xer\'ous fatigue, poor general 
health, and neurasthenia are occaaonally causative factors. 
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Clinical Types : (i) Dyspareunia frequently dates from the start 
of marital relations. The usual condition is partial or complete lacera- 
tion of the hymen, with resulting infection and the formation of 
extremely tender fissures. 

(ii) Dyspareunia which dates from a recent confinement involving 
perineal lacerations, either not completely healed or with painful tender 
scar formation. 

(iii) Symptoms of backache or lower abdominal pain, occasionally 
attended by nausea and vomiting. Menorrhagia, pelvic pain, and 
“ bearing down ” sensations are usually present, indicating pelvic 
inflammation. Tender swollen tubes, prolapsed ovaries or a retroverted 
uterus can often be detected on examination. 

(iv) Older patients, near the menopause, with atrophied vagina, 
vascular degeneration, urethral caruncle, and dryness of the vulva 
and vagina. 

(v) The nervous type of patient, frequently thin and anaemic, who 
may have marked tenderness in the pelvis without evidence of any 
lesion to account for it. 

Treatment. Much unhappiness and worry, and occasionally marital 
disasters, have resulted from dyspareunia. Search must be made for 
any local cause and appropriate treatment advised. In cases of painful 
fissures and ulcers of the hymen and vulva, coitus is interdicted for 
two weeks. Hot hip baths or fomentations to the vulva will qmckly 
clear up the local inflammation. The remnants of the hymen should 
then be excised. Rigid hymen or small vaginal inlet is best treated by 
excision of the hymen and enlargement of the vaginal entrance (see 
page 2418). Vascular degeneration and atrophy of the vagina are 
often troublesome conditions, requiring prolonged treatment or even 
operation {see page 2210). 

Nervous Conditions. Simple dryness of the vulva can very often 
be treated efiectually by the use of a suitable lubricant. A sedative 
mixture containing bromides and valerian is also prescribed. 


Vaginismus is a condition in which, upon any attempt at coitus or 
vaginal examination, there are powerful, spasmodic, and sometimes 
painful contractions of the levatores ani muscles, associated in varying 
degrees with contraction of the glutei, extensors and adductors of the 
thighs, and occasionally with opisthotonos. The contraction of the 
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levatores ani muscles may be so powerful as to close the vaginal entrance 
completely. It is usually a primary condition, being present from the 
first sexual act, but it may appear for the first time after several years 
of marital life and has been known to arise after childbirth. Pregnancy 
may occur in spite of the condition, for if spermatozoa are deposited 
on a moist part of the vulva, they may migrate upwards through the 
genital passages and fertilise an ovum. The condition may not be 
cured by parturition. 

Causes of Vaginismus. 

(1) Local conditions, such as lesions of the hymen and vaginal 
entrance, are responsible for the majority of cases. The hymen is 
occasionally’ tough and unyielding ; more frequently it is partially or 
completely tom, the res^ting lacerations becoming infected, and 
giving rise to painful fissures and tender swollen tags. On inspection, 
the vaginal entrance is seen to be red, with swollen hymenal remnants 
and one or mote tender fissures. Often the gonococcus is the infecting 
agent, but occasionally the streptococcus or staphylococcus. Infection 
of the orifice of Bartholin’s ducts may produce tenderness. Urethral 
caruncle may be a cause of vaginismus, but is rarely seen hi y’oung 
patients. Anal fissure or inflamed external hemorrhoids may also he 
aggravating factors. 

(2) Functional causes account for a few cases. It is possible that 
hysteria, also general repugnance, sexual frigidity, or fear as the result 
of a previous painful experience, may account for some cases. 

Treaime)^. (l) A Rigid Hgmen, or one partially lacerated, should 
e excised, the vaginal entrance fully stretched, and perineotomy 
performed {see page 2418). 

(-) Lacerated and Inflamed Hymen. The essentials of treatment 
are rest and beat. Attempts at coitus should be interdicted for at 
least two weeks. Heat is best applied by hot hip baths, and in the 
ear y stages by fomentations. When the inflammation has subsided, 
vagmal tags should be excised and the ^-agmal entrance stretched. 

(3) Functional Causes. There are few cases of this type whicli 

will not ^eld to treatment. Tenderness of the hymen is undoubtedly 
r^ponsible for a number of cases, even when it may appear normal, 
ihe operative treatment consists of excision of the hymen and Fenton’s 
operation. ^ 
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Vaginal dilators inserted for a few hours daily will be helpful. 
Anodyne ointments are of little value. 

“ "When the abdominal muscles are contracted as in straining do^vn, 
the perineal muscles are reflexly relaxed. Much relief can be obtained 
if the patient be instructed to * bear down ’ during coitus.” (Bourne, 
Synop. of Midwif. and Gynce., p. 416, Wright, 1932.) 

Results. When there are organic causes and these are removed, 
cure will immediately result in almost every case. A small percentage 
of functional cases will remain unrelieved, even after parturition. 


INJURIES 

(1) Lacerations. 

(2) Fistulse. 

(3) Acquired Atresia. 

(1) Lacerations. These are almost invariably due to labour. Very 
rarely they may be caused by disproportion between the vagina and 
penis, associated with violence. The usual sites of laceration are 
(a) the posterior wall at its lower end, or (6) the vaginal vault. 

(a) Lacerations of the loiver end of the Vagina. These are generally 
associated with some degree of rupture of the perineal body. It is, 
therefore, of advantage to consider lacerations of the perineum and 
lower part of the vagina together. 

These injuries are exceedingly common. Primipar® seldom escape 
a perineal tear of some degree. 

Varieties of Rupture. These may be divided into the following 
groups according to their extent : 

First degree. The fourchette is torn and the skin of the lower inch 
of the posterior wall of the vagina covering the anterior part of the 
perineal body is ruptured, usually to the depth of half an inch. 

Second degree. The perineal body is split, often do;ni to the 
sphincter ani and the posterior wall of the vagina is torn for a varying 
distance. Frequently the laceration is Y-shaped, extending a short 
way up each postero-lateral sulcus. Occasionally the tear extends 
upwards on one side only. The levatores ani muscles are often injured 
or attenuated from excessive stretching. The skin of the perineum Ls 
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torn backwards for some distance. Sometimes, however, it remains 
intact while the perineal body is extensively split, and lacerations 
extend up the vaginal wall in one or both lateral sulci. This latter 
type of laceration may easily escape notice unless the posterior wall of 
the vagina is examined both by palpation and inspection. 

Third degree. The essential characteristics of third degree lacera- 
tions are : Rupture of the sphincter ani and splitting of the anterior 
wall of the tectum for some d^tance. The rectum and lower part of 
the vagina are converted into a cavity resembling the primitive cloaca. 
Except for this additional extension into the rectum, the structures 
tom are the same as those mentioned under “ Second degree.” 

Central Rujpture. This is an extremely rare injury, in which the 
lower part of the vagina is tom and the perineum ruptured except at 
its anterior edge. On exceptional occasions the foetus may be bom 
through this rent and the bridge of tissue remain intact, but more 
commonly these tissues give way and a second degree tear results. 

Causes. Conditions which tend to cause these lacerations are 
too excessive and too rapid stretching of the vaginal outlet. 

Ezeesske stretching may be due to a very large fcetal head# persistent 
occipito-posterior position, in which the fronto-occipital diameter passes 
through the vaginal outlet, poor flexion, or too early extension of the 
head in the occipito-anterior position. 

Too rapid stretching, as by forceps extraction or precipitate labour, 
is more liable to produce a tear than incomplete flexion of the fcetal 
head. 

Preveiiiion. ^^^len possible, fonvard rotation of the occiput must 
be ensured. Too early extension is prevented by pushing the fcetal head 
backu'ards until the occipito-ccrvical angle pivots under the pubic 
arch ; thus the sub-occipito-froutal and sub-occipito-mental diameters 
instead of the occipito-frontal and occipito-mental diameters pass 
through the outlet. Too rapid delivery is prevented by deepening 
anesthesia and delivering the head between the pains. Extensive 
third degree tear into the rectum can be prevented by performing 
episiotomy when it is seen that laceration %vith risk of extension into 
the rectum is imavoidable. 

Pesults of Penneal Rupture. These injuries must be regarded as 
serious, primarily on account of the risk of sepsis. The wound may 
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become infected, with risk of the infection spreading to the 
uterus. Later results are due to the tearing of the perineal body and 
levatores ani muscles. Consequently the supporting function of the 
pelvic diaphragm is impaired or lost, thus predisposing to cystocele, 
rectocele, and prolapse of the vaginal vault and uterus. 

A recto-vaginal fistula or loss of rectal control may result from 
failure of a complete rupture to unite after beii3g sutured. 

Treatment consists of suture of the lacerations. This may be 
(i) immediate ; (ii) secondary ; or (iii) late. 

(i) Immediate suture. 

For Incomplete Rupture. After delivery of the placenta 
the vagina should be examined to determine the exact 
extent of the lacerations. The wound is cleansed and 
swabbed \vith an antiseptic, such as tincture of iodine 
{2^ per cent in spirit). The vaginal wall is sutured with 
plain catgut after the perineal body has been restored, 
and the divided levatores 
ani muscles approximated 
wth plain catgut stitches. 

These should be passed 
deeply, entering the peri- 
neal body about half an 
inch from the end of the 
wound and emerging on 
the opposite side at the 
same distance from the 
edge. As a rule three 
interrupted stitches are 
required. The object of 
these sutxires is to afford 
approximation without 
tension ; on no account 
should they be tied 
tightly, as subsequent 
oedema is liable to pro- 
duce strangulation and 
cause the stitches to cut 
out. The sldn is sutured 

with interrupted silk- }j 5 c.--coMptrr«L*c»Atio»of 

. worm-gut sutures. Pccj?sp}|. 

\'OT» 11. — B * 
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For Complete Rupture (fig. 1156). The first step here is 
careful suture of the rectal mucosa and sphincter ani 
muscles with interrupted plain catgut. The remainder of 
the operation, viz., suture o£ the vaginal laceration, stitch- 
ing oi the split petineal body andlevatores ani muscles, and 
suture of the skin, is performed as in incomplete rupture. 

A/ter-Trealment It is important to prevent contamination of the wound as far 
as possible and to keep the sutured parts scrupulously clean. An ointment consisting 
of chloretone 5 per cent, catholic acid 0*25 per cent, in equal parts of lanolin and 
vaseline, is smeared over the wound. This has the added action of a local amesthetic. 
After micturition or evacuation of the bowels, the wound is swabbed with carbolic 
acid lotion (I in 40) or 21 per cent dettol. For the first three days the bowels are 
opened with enemata. In cases of complete laceration the bowels are confined for 
three days. Castor oi! is then given. As soon as griping pains are felt, an enema of 
olive oil is run very slowly high into the rectum. Afterwards the boweb are kept 
fairly free for at least another week or ten days. 

(ii) Secondary suture. If the stitches cut out after primary 
suture, all the lemaming stitches should be removed. 
Sloughing fragments are excised with scissors, the wound 
is cleansed by painting with tincture of iodine, and suture 
is repeated. 

(iii) Late suture. AVherc secondary suture has failed, no further 
attempt should be made to repair the damage, hut the 
wound should be kept clean and allowed to heal by granu- 
tion. Colpo-perineorrhaphy is performed six months after 
healing is complete. 


(6) Lacerations of the Yaginal Vault. The commonest lacerations 
of the vaginal vault are extensions of cervical tears, which may be 
unilateral or bilateral. 

Results. There are two important sequelai, viz., sepsis and hemo- 
rrhage. 

Sepsis. These wounds are liable to become invaded by organisms, 
especiaUy the streptococcus, with spread of infection to the cellular 
tissue of the broad ligament Iparametritis), to the uterus, Fallopian 
tubes, pelvic peritoneum, and less frequently, to the blood stream 
(septicffimia). 

^ Hmnorrhage may be primary or seconda^>^ Vrimary hsmorrhage 
IS the result of tearing of some of the larger branches of the uterine 
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artery. Persistent bleeding will result, even when the uterus is firmly 
contracted. 

Secondary hsemorrhage, which is rare, occurs during the puerperium 
and is always due to sepsis. 

Treatment. These lacerations require suture with catgut. Brisk 
hsemorrhage occurring after labour with the uterus firmly contracted 
calls for inspection of the cervix and vaginal vault. Strict antiseptic 
precautions must be observed. The cervix is exposed with a speculum, 
the two lips are pulled down with vulsella and deep stitches of chromic 
catgut are passed. This will arrest haemorrhage and approximate the 
tom edges. 

Secondary haemorrhage should be controlled with deep catgut 
sutures. 

Horizontal rupture of the vault, involving the floor of the bladder, is 
a rare accident, occurring in some cases of forceps delivery when the 
bladder has not first been emptied. 

Symptoms. Incontinence of urine will be present from the time of 
delivery. On inspection the laceration in the anterior part of the vault 
can be seen. 

Treatment. Immediate suture should be performed followed by 
antiseptic douching. A catheter is tied into the bladder for a week, and 
urinary antiseptics such as urotropiiie, 10 grs., or acid sodium phosphate, 
30 grs. t.d.s., are given. 

Results of Lacerations of the Vault. Lateral lacerations opening 
up the base of the broad ligament are liable to be followed by painful, 
tender scars. 


(2) Fistulw of the Vagina. These are communications between the 
vagma and adjacent viscera, and may be vesico-vaginal, recto-vaginal, 
or uretero-vaginal. 

Vesico-V aginal Fistulce. Causes : (a) Injuries. 

(6) Bums. 

(fi) Carcinoma of the cervix. 

Injuries. Sloughing of the anterior vaginal wall and base of the 
bladder may follow prolonged pressure between the fcetal head and the 
pubic bones during labour. The base of the bladder is occasionally torn 
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during difficult forceps delivery when previous catheterisation has been 
omitted. The bladder may also be injured during hysterectomy or 
vaginal repair. 

Burns may occur during the radium treatment of cervical carcinoma. 

Carcinoma of the cervix will invade the base of the bladder at a 
late stage, and may give rise to vesico-vaginal fistula. 

Symptoms. Continual escape of urine from the vagina is the 
outstanding symptom. When the urine becomes infected, a foul 
ammoniacal odour results, followed by irritation and soreness of the 
vulva. 


Siyns. On vaginal inspection the fistula can occasionally be seen ; 
sometimes the aperture can be felt with the finger. If coloured fluid, 
such as a solution of methylene blue, is bjected into the bladder, it 
can be seen escapmg from the opening. Cj'stoscopic examination 
should always be undertaken m these cases to determine the exact 
site of the fistula and to exclude the presence of a uretero-vacinal 
fistula. ® 


Results. Fistulaj which arc due to carcinoma gradually bcrease in 
size. Small fistula, following operation or laceration of the vaginal 
vault, occasionally close spontaneously. Usually, however, these fistula 
are pemanent, becombg mcrcasmgly bdurated, and often defy all 
conditions which make closure of the 
^tnla difficult : pressure of urine which tears apart the heaUng edges. 

vafil 1 ‘to bladder and the 

3 “1 ‘^ between the bladder and the vagina fa very 

nrolifprat ‘bat the epithehum from the two surfaces rapidly 

CaW fa of the opening. Further 

Shed *“ “ ‘ba fistula fa permanently 

cautoi^Trtp ““ occasionaUy he made to close by 

StIXf 8^°'™ “to the opening, either 

special ouerTt3 “Tr ““ 1-^8- &tu]te require 

abdomind route (see pa“e 

Ba^to-vaginal Astute are usually 
comulete TriLln *’'“'^8 -io'™ ““ar rapair of a 

carcinoma of the vapTa,‘ dt occadonally 
6 > r as a primary growth or secondary to 
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carcinoma of the cervix, ulcerates into the rectum, resulting in a 
fistula. 

Symptoms. Flatus and fseculent fluid escape via the vagina. 
Very rarely is the opening large enough for the passage of solid faeces. 
On vaginal examination the opening may be felt and occasionally seen 
about an inch from the lower edge on the posterior vaginal wall. A 
probe can be passed into the opening from the vaginal aspect and 
brought out through the rectum. 

Treatment (see page 2412). 

JJreiero-Vaginal Fistulas are extremely rare, apart from operative 
injury. 

Symptoms. The characteristic symptom is constant escape of urine 
from the vagina, while at the same time the bladder fills and empties 
in a normal manner. 

Cystoscopic examination mil show that only one ureter is emptying 
into the bladder. 

Treaiment. If the injury inflicted on the ureter at operation 
is recognised at the time, an attempt should be made to implant 
the lower end of the cut ureter into the fundus of the bladder. 
AVhen this is impossible, the ureter may be crushed and tied in hope 
of producing atrophy of the kidney. VTicn a uretero-vaginal fistula 
is not recognised until some time after operation, the Iddney on the 
injured side should be removed, as gross infection almost invariably 
supervenes. Before tying the ureter or removing the kidney, it is 
most important to ascertain the presence of a healthy functioning 
kidney on the opposite side. 


(3) Acquired Atresia. This is a very rare condition in which 
adhesion of the opposing surfaces has followed sloughing such as may 
be caused by suppurating vaginitis or scalding from too hot a douche. 
Granular vaginitis complicating acute exanthemata is sometimes 
accountable for the condition when occurring in children. 

Results. Menses may be retained and sexual intercourse be 
impossible. 

Treatment. Operative measures are indicated for the relief of the 
retention of menses and restoration of capacity for coitus. Great 
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difficulty may be encountered, as it will be necessarj' not only to make 
a passage, but also to line it with epithelium. Where all restorative 
efforts fail, the menstruating uterus and mucus-secreting cervix should 
be removed. 

Partial adherence of the vagmal walls sometimes follows operations 
m which, as the result of the use of irritating antiseptics, desquamation 
of the epithelium has been, followed by the adhesion of opposing 
surfaces. Occasionally the suture lines of an anterior and posterior 
colporrhaphy become adherent and may interfere with coitus. These 
adhesions can he prevented by the passage of a finger two or three 
times a week fox two weeks after operation. 


INTLAMMATIOKS 

Vaginitis may he due to specific or non-specific organisms. The 
condition is nsually chronic, seldom acute. It is not often seen during 
active sesmal life, because the vagina is lined with stratified epithelium 
which is free from glands and highly resistant to microbic invasion. 
Further, the presence of Doderlein’s bacillus, rendering the vaginal 
secretions acid, is a great deterrent to bacterial activity. 

Clinical Varieties. (1) Vaginitis of Children. This is usually a vulvo- 
vaginitis, and may occur at auy age from birth to puberty. 

Causes. Infection with the gonococcus is probably the commonest 
cause, but thread worms or the bacillus coU may occasionally be 
responsible. 

Symptoms. The chief sjTuptoms are irritation, vaginal discharge, 
and scalding pain on micturition. Oa inspection, the vulva is red and 
frequently abraded from scratching. The hymen and the lower part 
of the vagina are red and covered with a thin discharge. In the early 
stages of gonococcal vaginitis the gonococcus may be identified in 
smears. 

Treatment. Search must be made for the presence of thread worms, 
and if these are found or suspected, quassia should be administered. 
A convenient method is to give it in the form of a suppository, such as 
extract of quassia, J gr. in a gelatine base. This suppository is excellfiut 
for infants ; for older children the strength should be increased. One 
suppository should be inserted daily for three or four days or until 
the worms have disappeared. The urine should always be rendered 
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alkaline by administration of sodium citrate, 5-30 grs. t.d.s., according 
to age. 

In gonorrhoeal cases the vulva should he swabbed t\vice daily with 
zinc sulphate lotion (I drachm to the pint) at 110° F., argyrol 15 per 
cent, or protargol 10 per cent, 3 cc. being instilled into the vagina 
daily. This is best accomplished ^vith a Record syringe, fitted -with a 
small thin rubber nozzle about an inch long. 

Results. If left untreated, the condition persists indefinitely. It 
is important to remember that in institutions gonorrhoeal vulvo- 
vaginitis has a marked tendency to spread among young children. 
Infected cases should be segregated and all toilet articles kept apart. 

(2) Vaginitis during Sexual Life. Gonorrhcea rarely attacks the 
vagina except during pregnancy. The mucous membrane then becomes 
markedly inflamed, covered ^^th thin pus, and dotted with numerous 
red spots. Occasionally there is profuse gro^vth of gonorrhceal warts 
over the walls, including the vault and even covering the cervix. 

Treatment, (a) Pessaries : Argyrol 1 5 per cent in oil of theo- 
broma, one being inserted high into the vaginal vault 
every night for ten nights. 

(b) Douches : Zinc chloride (1 in 2000), three quarts at 115°- 
118° F., night and morning for two weeks. At the same 
time the infection in the cervix, urethra, and Bartholin’s 
glands must be treated. Warts must be removed with 
a sharp curette and the vagina lightly packed with dry 
gauze jfar 12 hoars. 

Suppurative or Puerperal Vaginitis. This ia due to extensive 
bruising and laceration during difficult labour. The lower end of the 
vaginal wall and perineum are the most common sites of laceration, but 
occasionally the vault, including the cervix, may be affected. Suppura- 
tion follow’s, due to invasion wnth the streptococcus, staphylococcus, 
and occasionally bacillus pyocyaneus. The uterus is liable to be 
infected at the same time or subsequently. Large areas of the vagina 
may slough and healing may be attended by extensive cicatrisation. 
Considerable subsequent narrowing of the vagina is almost invariable, 
and sometimes there is complete atresia. 

Treatment. The patient should be kept in the Fowler position to 
promote drainage. Concentrated saline douches, sodium chloride 1 oz. 
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to tte quart at F., is given t.As. If tliere are signs of 

slougliing, i oz. of glycerine should te instilled high into the vagina 
three or four times daily. 

An attempt should he made to prevent subsequent stenosis by the 
use of graduated vzginel dilators. Some form of plastic operation 
may be necessary to restore vaginal patency. RTien the whole vagina 
sloughs, complete atresia will result and treatment -will be necessary 
on similar lines to these outlined for congenital atresia. 

(3) Senile VaginUis. This is a chronic inflammation due to septic 
infection occurring after the menopause. The mucosa is thin and 
atrophic and the protective acid secretion is absent. 

Pathology. There is desquamation of the vaginal epithelium in wide 
patches and isolated spots. Small islands of granulation tissue are 
fonned under the attenuated epithelium and in the denuded areas. 
There is free erudation of serum and leucocytes, giving rise to a 
purulent discharge which occasionally contains gas-bubbles. 

The vaginal vault is the part chiefly affected. Usually, however, 
the cervix, especially round the external os, the vulva and urethral 
meatus, shows scattered red patches. The infection often spreads 
upwards to the uterine ca\ity, causing senile endometritis. Occasion- 
ally it ascends to the bladder, giving rise to urethritis and cystitis. 

Symptoms. Free purulent discharge, often offensive and occasion- 
ally blood-stained, is always present. "When the vulva and urethra 
are inflamed, there will be soreness and pain on walking or sitting, 
and scalding pain on micturition. 

Signs. The "VTilva and urethral meatus are red and covered with 
purulent discharge which can be seen escaping from tbe vagina. The 
vaginal mucosa, especially in the vault and over the cervix, is covered 
^vith numerous bright red spots which bleed when rubbed -with-a swab 
or with the finger. There is sometimes superficial ulceration ou 
the posterior part of the vaginal vault. The whole vagina is 
covered Avith thin pus which may also be seen escaping from the 
external os. 

Treatment. Tbe condition usually yields to treatment, except 
where there is superadded senile endometritis or carcinoma of the 
body of the uterus. Pessaries (argyrol 20 per cent, or protargol 15 pet 
cent, in oil of theobroma, inserted high into the vagina nightly for two 
weeks), douches (zinc chloride, 1 in 2000, using 3 quarts at 11 2M 15* F., 
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night and morning), and mstrin (250,000 to 500,000 international units 
weekly) are employed for the cure of this condition. 

Results. If left untreated the disease runs a chronic course and is 
liable to be followed by vaginal contractions, adhesions, and possibly 
atresia. TOen treated on the lines indicated there is usually rapid 
recovery, but some degree of contraction may result. 


PBOLAPSE 

Prolapse is the tenn used to signify any descent or do^vnwa^d 
displacement of the vaginal walls or uterus. It is best to discuss 
vaginal and uterine prolapse together, as descent of the uterus is 
always associated with descent of the vagina, and all forms of vaginal 
prolapse tend eventually to produce some degree of uterine prolapse. 

Causes. (1) Predisposing: (a) acquired; (6) congenital. 

(2) Exciting. 

(1) Predisposing Causes, (a) Acquired. Injury to the pelvic floor 
or uterine supports during childbirth is the predominant cause of 
prolapse. These injuries may occur as : 

(i) Laceration of the perineal body and resulting separation 
of the anterior margins of the levatores ani muscles. 

(ii) Laceration or stretching and attenuation of the anterior 
portions of the levatores ani muscles. 

(m) Stretching of the transverse cervicaf (cervico-peivic) 
ligaments, which are the main supports of the uterus and 
vaginal vault. 

(iv) Stretching or attenuation of the utero-pubic fascia, which 
supports the base of the bladder. 

(6) Congenital, Weakness of the chief supports of the uterus and 
vaginal vault, such as the transverse cervical ligament, is a rare con- 
dition. As a result the uterus descends into the vagma in vaiying 
degrees, even amounting to complete procidentia. It may occur in 
nulliparse with no history of perineal injury. 

(2) The Exciting Cause is intra-abdominal pressure which exerts 
a downward thrust. Increase of pressure, such as that due to 
heavy laborious work, chronic constipation, asthma, increase of 
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intra-abdominal fat, large abdominal tumours, or ascites, greatl 
adds to the strain on the utenne supports and pelvic floor. 

Dc^ree-i of Prolapse. Ist. The uterus has descended but remain 
within the vaginal canaL 
2nd. The cervix protrudes &om the vagina 
entrance. 

3rd. Also known as procidentia. The uteru 
lies whoUv outside the body, enfoIde< 
bv the completely everted vagina (fig 
1157). 



of the Uo^jio-CT/mHe Probip^. This begins with descenj 

^ach oTm,ft ’ m cystocele, rectocele/or hernia of the 

P® ugk», and mar be followed later bv prolapse of the uteres. 

va Jil fi-t into the 

«|^al vault, gradually mverting aud dragging down the vaginal 


tneJuSS^vT 

mecnamsm may be described as follows • 
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(a) elongation of the supra-vaginal part (when the transverse cervical 
ligaments ate strong) (fig. 1158) ; or (6) the dragging downwards of the 
uterus and the vaginal vault (fig. 1159). The descent of the uterus is 
brought about first by retroversion as the result of the puli of the 
cystocele, and secondly by gradual downward dragging along the asds 
of the pehos. As the uterus and vaginal vaults descend, the vaginal 
walls are relaxed and protrude from the vulva, as an increasing cystocele 
in front and a rectocele behind. This process may be arrested at any 



F!j. 1161 .— Ctnocxu iio Rktocslx or is* 
VrCDj. 


point, with the result that there may be a cj-stoccle only, or a 
cystocele and rectocele, or it may continue until the vagina is turned 
completely inside out and lies wholly outside the body” (procidentia) 
(%. 1160). 

Cyslocde. This is the most usual form of vaginal prolap se and 
one of the most co^on of gyneecological affections. It is due to 
laceration of the perineal body and separation, laceration or attenua- 
tion of the levatorea ani muscles. As the result of intra-abdominal 
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pressure, the bladder bulges do'wnwards and backwards, carrying the 
anterior vaginal wall through the vulval cleft. The first part to pro- 
trude is that immediately above the urethral orifice. The anterior 
vaginal wall becomes stretched, losing its rugse, increasing in length and 
width, and later becoming thickened and voluminous. Two fairly 
well defined sacculations, a lower and an upper (fig. 1161), separated 
by a shallow transverse sulcus, may develop at a later stage. The 
double sacculation is due to a condensation of the subvesical fascia 
forming a firm transverse band underl)dng the sulcus. 

The cystocele may remain at this stage, but there is a tendency for it 
to increase in size and to pull the cervix and vaginal vault downwards. 

Rectocele. This is a descent of the posterior wall of the vagina and 
the anterior wall of the rectum. It is much less common than cystocele, 
in association with which it frequently occiurs. On occasions it may 
be the only form of vaginal prolapse. 



The chief predisposing cause is laceration of the perineal body 
which directly supports the vaginal canal in this situation. On strain- 
ing or exertion, the posterior wall bulges forwards immediately above 
the vaginal outlet. The lower part of the vagina, which in the absence 
of the perineal body is attached to the sphincter ani, does not descend, 
but the rectocele protrudes as a rounded swelling (fig. 1162). 
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Hernia of the Pouch of Boughs. This is a doraward protrusion of 
the posterior part of the vaginal vault. It is a rare occurrence, and 
may be due to stretching of this part of the vagina during labour, or 
result from congenital weakness of the vault. Usually the protrusion 
is small, but it occasionally reaches the vulva. The protruding part 
is composed of the vaginal wall and peritoneum of the pouch of Douglas 
and may contain coils of intestine. 

The anatomical relations of this type of hernia are : the cervix 
uteri in front, the rectmn behind, and on each side the utero-sacral 
ligaments. 

HesiiUs. The hernial protrusion increases in sise, exerting a down- 
ward pull upon the cervix, and tending to retrovext the uterus and to 
drag it downwards in the axis of the vagina. 

Treatment (see pages 2422 and 2541). 


Vtero- Vaginal Prolapse is a rare variety in which the uterus descends 
St into the vaginal vault, gradually dragging the vagina downwards, 
causing prolapse of varying degree and tending ultimately to complete 


«e Uterus. Procidentia, 
jtii 1 -'*^ exceptions, is a sequel of vaginal prolapse resulting from 
mmtes during labour. A small percentage of cases are due to con- 
genital weakness of the transverse cervical ligaments, 
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Sn a“l,tl ‘>“ 0 ™ ulcerated from 



PEJIALE GENITAIj ORGANS ' 2247 

Sym'ptoms of Prolapse. In the earlystages of prolapse the more usual 
symptoms are pain, described as a “ bearing do^^^l ” feeling or a sensa- 
tion of weight in the pelvis, and an ill-defined sense of discomfort in the 
lower abdomen. All these are increased on walking or standing and are 
relieved by lying do^vn. In the early stages there are usually no bladder 
symptoms, but when these are present, there may be incontinence of 
urine on coughing or straining, or frequency of micturition. Occasion- 
ally there is great difficulty in empt 3 dng the bladder unless the prolapsed 
part is first pressed upwards. Leucorrhcea is generally present as the 
result of ulceration (traumatic) or chronic cervicitis. In the later 
stages pain usually disappears. Bladder S 3 Tnptoms and discharge 
are the same as in the early stages. The vulval swelling increases in 
size and protrudes on straining or standing. In complete procidentia 
there is seldom any pain. Urinary symptoms increase, chiefly as the 
result of difficulty in emptying the bladder. This is due to inability 
to exert pressure upon that viscus during the process of micturition, 
and straining efforts merely increase the bulging of the partially 
extruded bladder. Frequency of mict’uition is a constant late symp- 
tom, o™g to the presence of a certain amount of residual urine which 
predisposes to cystitis. 

Physical Signs. The vaginal entrance appears large and relaxed, 
and the perineum is often split down to the sphincter ani. Occasion- 
ally, however, the perineal skin may appear normal, but a finger passed 
into the entrance will feel the lower part of the vagina lying directly 
upon the anal canal with no thickness of intervening tissue. If the 
posterior edge of the vaginal entrance is drawn backwards and the 
patient strains or makes a “ bearing down ” effort, the anterior vaginal 
wall bulges downwards and backwards ; but on relaxation it tends to 
return to a more or less normal position. The part of the vagina imme- 
diately above the urethra usually remains sacculated. The posterior 
vaginal wall above the finger frequently bulges downwards and fonvards 
and is somewhat increased on straining. In more advanced cases 
the cervix and the vaginal vault descend in varying degree on bearing 
do^vn. Relaxation of the levatoies ani muscles can be tested by pulling 
backwards on the posterior edge of theva^nal entrance and then passing 
a finger into the vagina. Normally the edge of these muscles can be felt 
as a distinct ridge on each side about an inch above the entrance, run- 
ning at right angles to the lower part of the lateral vaginal walk ^\Tien 
the muscles ate lacerated, stretched, or \videly separated, this ridge 
cannot be felt, or it may be present to some degree on one side only. • 
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Differenlial Diagnosis. X^olapse is easily recognised. A sound 
passed into the bladder enters the bulging portion and can be felt just 
beneath the vaginal wall. When a rectocele is present, a finger passed 
per rectum enters the posterior protrusion. The condition must be 
distinguished from : 

(1) Cyst of the anterior vaginal tcall. This forms an oval swelling 
which protrudes through the vaginal orifice, and can be distinguished 
from a cystocele by passing a bladder sound, which, in the latter 
condition, is felt close beneath the vaginal wall. When a cyst is 
present, the tense elastic wall can be felt between the fin ger and the 
sound. 

(2) Congenital hypertrophic elongation of the cervix. In this con- 
dition the vaginal portion of the cervix is enlarged and lengthened, 
occasionally to the extent of three inches, and the external os may 
e\en protrude through the vaginal entrance. It may simulate the 
utero-vaginal type of prolapse, but cannot be pushed upwards into 
the pelvis. The vaginal fornices are at their normal distance from the 
^Iva, i.e. about three inches. A\Tien the anterior fornix is pushed 
high up, the elongated cervix can be felt lying in the vaginal cavity. 

his is a \iseful test as there is often a certain amount of prolapse 
associated mth congenital elongation. 


Trealmenl of Prolapse. 

(1) Preventive. 

(2) Palliative. 

(3) Operative, 


parlv ^^otnient. This applies to a small number of cases seen 
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aBECsthesia if necessary. A Hodge pessary is inserted for 5'6 weeks to 
maintain the anteverted position. 

Palliative treatment is afiorded by means of mechanical supports 
such as pessaries, e.g. cradle, ring, cup and stem (Napier’s), or ball. 
Pessaries when used as described above may prevent prolapse after 
confinement but never effect a cure. 


Cradle P essary (Hodge) (fi^. 1 1 63). This is rectangular and double 
curved. Its chief use is to maintain the uterus in anteflexion after its 



Fig. 11()3. — Utsbus antevebtsd ano Hodoe F>g. IH>4. — Ute&cs eobwabd is &ob^ul positio.v 

Pe&SABY is FLA<.E. ASD lamb RtfO PBSBABY IXSEBTEO. 


reposition by manipulation. It is sometimes used in the early stages 
of utero-vaginal prolapse in nulliparse where the uterus is vertical or 
retroverted, and sometimes for the relief of cystocele ; for this latter 
purpose modifications have been devised, such as Graiiy Hewtt’s 
cradle which carries a thick forward projection to press the anterior 
fornix foi^vards and upwards. 

Ring Pessaries (fig. 1 164). These are of the watch-spring fluid type, 
or of the hard vulcanite type. 

The watch-spring fluid type is a hollow rubber ring, containing 
several coils of watch-spring in fluid. The spring gives elastic firmness, 
whilst the rubber cover and fluid make the ring soft and somewhat 
plastic. It is made in twelve sizes, ranging in diameter from 2 to 3| 
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inches. The sbes most commonlj used are from 2| to 3 inches. This 
tvpe of ring is the one most generaUj” employed. It is suitable for 
vagino-uterine prolapse of the first degree, when the cystocele is 
not verv lai^e and when the vaginal entrance is sufficiently taut to 
prevent its being extruded. 

The hard vulcanite type is occasionally used for elderly women 
where there is a very relied va^nal orifice and inability to retain a 
flexible rubber ring. It is hard and unyielding and therefore liable to 
cause ulceration. 

Cup and Stem Pessary (Yapiers). This is a rubber stem four inches 
long, carrying a shallow rubber cup from two to three inches in diameter 
at its upper end. The lower end is supported by four pieces of rubber 
tubing, which are attached to a waist-band. The cervix rests in the 
cup and is directly supported, together with the vaginal vault. It is 
employed for second and third degree prolapse, when a ring pessary 
cannot be retained, and when operation is contra-indicated. The 
disadvantages of its use are that it has to be removed cve^ night, 
frequently causes pain, and often fails to give support, especially 
when cystocele b pronounced. A modified type is that in which the 
ordinary watch-spring pessary is supported by a rubber-covered stem 
and coiled watch-spring. The purpose of this is to supply elastic 
pressure upwards and circumferenti^y. 

Bad Pesiary. This is a rubber ball with a tube attached, permitting 
it to be inflated after insertion. It is used when a ring pessary cannot 
be retained, when cup and stem pessaries are inefficient or cause pain, 
and when there is pronounced cystocele as well as prolapse. It 
the advantage of exerting equal pressure in all directions upon the 
vaginal walls. It cannot be used, however, if the vaginal outlet is not 
sufficiently taut to keep it in place. 

Pessary tr&itment is a/fiverf * 

(o) When operation b contra-indicated or refused. 

(6) In order to maintain in position a corrected retroversion 
immediately after confinement. 

(c) To determine whether or not correction of the retroversion 
relieves the patient’s symptoms. 

CoiUra-iiidicaiions to the use a pessary are .* 

(a) Inability to retain it in position without undue tension, 
as when the vaginal entrance b relaxed. 
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(b) Uncorrected retroversion of the uterus with prolapsed 
ovaries. 

(c) Pelvic inflammation. 

(d) Youth of the patient. 

General Regime for Patients Wearing Pessaries. The patient should know the type 
and size of the pessary worn, so that it may be changed by any practitioner. There 
need be no interference with sexual life, except when pessaries with crossbars and 
diaphragms are worn. A cup and stem pessary is removed every night and reinserted 
before rising in the morning. Other types are changed every three months. A douche 
(lysol or dettol, 1 drachm to the quart, using 2 quarts at 112®-n5“ F.) is used daily. 
If there is no discharge this may be limited to twice w’eckly. Bleeding or increase of 
discharge should be reported immediately for investigation. A useful method for 
estimating the size of a ring pessary is to pass the finger so as to reach the posterior 
fornix, the distance from this point to the urethra being noted. The diameter of the 
ring should be about half an inch short of this measurement, so that its lower border 
may lie just above the meatus. After the ring is inserted, the comfort of the patient 
is a useful guide as to tension ; she should be unaware of its presence. 

Operative Treatment. Prolapse of any appreciable degree is pre- 
ferably treated by operation, as pessary life is uncomfortable and 
troublesome at best. This applies particularly to young or middle-aged 
patients. When a pessary is inefficient or causes pain, where bladder 
symptoms are present, such as frequency of micturition and incon- 
tinence on straining, or where there is chronic cervicitis, operation is 
advisable. 


EPITOME OF TBEATMENT FOB CASES OF PBOLAPSE 

(1) A slight degree of cystocele with thin perineal body and 
relaxed levatorea ani muscles ; for this, posterior colpo-perineorrhaphy 
should be performed. 

(2) Pronounced cystocele and retroverted but mobile uterus which 
can be manually restored to anteflexion ; here anterior colporrhaphy, 
or preferably the Fothergill operation followed by colpo-perineorrhaphy, 
is the operation of choice. 

(3) (a) There is prolapse of the second and third degree. 

(6) The cervix is chronically infected, lacerated, or enlarged, 
(c) There is supra-vaginal elongation of the cervix. 

Fothergill’s operation is the most suitable for all these conditions 
(see page 2429). 
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(4) Wtere there is any d^ree of prolapse, and remoTal of tl 
uterus is also indicated for either malignant ornon-malignant conditioi 
of the body ; here vaginal hysterectomy is advocated (see page 2425) 

(5) 'Where there is filed retroversion of the uterus, and whei 
there is chronic salpmgo-oophoritis or a large fibroid; here als 
abdominal operation may be necessary. 
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rectum or ureters. When removal is impossible, the cyst should be 
opened up freely, converting its cavity into a part of the vaginal wall. 
The iming cells of the cyst undergo metaplasia into stratified epithelium. 
Large cysts of the Wolffian duct grooving beside the uterus above the 
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vaginal vault can be more advantageously removed by abdominal 
section, or be obliterated by means of sclerosing solutions (see page 
2424). AVlien suppuration has occurred, drainage is usually all that is 
necessary. The inflammatory process tends to destroy the lining 
epithelium, and thereby effect a cure. 


NEW GROWTHS 

(1) Innocent. (a) Fibroma and fibromyoma. 

(6) Adenomyoma or endometrioma. 

(2) JIalignant. (o) Primary. (i) Carcinoma, (ii) Sarcoma. 

(f») Secondary, (i) Carcinoma, (ii) Chorionic carcinoma. 

New growths of the vagina are very uncommon, with the exception of secondary 
invasion from carcinoma of the cervix. 
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IttiwceiU yeic Groidhs. Ftbroma and Ftbronnjoma. These are Teiy rare and 
ocenr as small movable growths in the vaginal wall. They are formed of masses 
of fibrous tissue, sometimes with plain mtiscle intermiied. They relJom attain 
sufficient size to obstruct the vagina. OccaaionaUy they become pedunculated, hanging 
outside the entrance, or they may ulcerate, giving rise to bleeding and disehargt 

Symplotm. There are usually none, although dyspareunia and even obstruction 
o the urethra may occur. Discharge and bleeding will be present when there b 
ulceration, and here diderentiation wiU have to be made from carcinoma of the 
vagina. 

Tratnmi. The growth should be removed by enucleation. 


.W»om,o,„u or £ndoi.a„o»,o. This is cbielly encountered in the posterior 
ZT uT HistologicaUy this growth U composoi of 

gland tubules lined with cubical epithelium and surrounded by a cellular stroma, 
resembling endometrium. Fibrous tissue and smooth muscle are usually seen in 
asa^iatton with the eudom.tnal elements, and for thU reason the term "adeno- 
mtoi^ has been used. Although these growth, are not regarded as maUgnant, 
they hai e no capsule and may invade the vaginal vault and recto-vaginal septum. 
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which there were three nodules in a vertical line near the vaginal entrance posteriorly. 
A section from one of these nodules was identical in appearance with the grovi'th in 
the cervix. • 

Symplojns are usually those of the primary growth. 

Treatment. Hadium or deep X-ray therapy is advised, as excision is usually out 
of the question in most cases of malignant growth of the vagina. 

Chorionic Carcinoma, This is always secondary to a growth in the uterus, 
and is usually seen as single or multiple dark purple nodules, resembling small luema- 
tomata in the vaginal wall. If occurring after labour, abortion, or especially after 
vesicular mole, it is strong evidence that the malignant condition has developed in 
the uterus. These nodules should always be removed at once and examined 
microscopically. 

TreaXment, Total hysterectomy should be performed, the nodules excised, and 
the whole pelvis subjected to deep X-ray therapy. The Aschheim-Zondek, Friedman, 
or other pregnancy test should be made following treatment and at frequent 
intervals afterwards. When the test is positive it indicates the presence of actively- 
growing chorionic elements. Secondary growths when discovered in any part of the 
body should be treated by deep X-rays, as they yield readily to such treatment. 
Although chorionic carcinoma is an extremely malignant growth, secondaries often 
disappear spontaneously, a possible explanation of this being that the chorionic 
elements rapidly erode small blood-vessels, and the resulting hemorrhage causes 
necrosis of the neoplasm. 



CHAPTER V 

Cer\*ix Uteri 


Affectioss of the cen-is uteri may be classified as follows: 

(1) Maldevelopmeats. 

(2) Injuries. 

(3) Inflammations. 

(4) Cystic degenerations. 

(o) Ne\7 growths : (a) innocent ; (h) mab’gnant. 
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protrude from tie vagina. It must be distinguished from prolapse of 
the uterus and vaginal vault, and from supra-vaginal elongation of the 
cervix. In the two latter conditions the vaginal vault descends and 
the fornices are below their normal level. "Wlien the vault is pushed 
up, the cervix still lies inside the vagina and cannot be elevated. 

Treatment. The elongated portion should be amputated. (See 
page 2460.) 



Tig. 11^— CoKIOAL Ckbtiz. 


(e) Supra-vaginal elongation is always acquired as the result of the 
downward dragging of a cystocele and, to a lesser degree, of a rectocele. 

Occasionally the condition occurs in a pronounced form after 
ventro-fixation of the uterus when the vaginal prolapse is left 
untreated. 

Treatment. (See page 2429.) 

INJURIES 

Injuries which almost invariably result from labour comprise either 
(o) lacerations, or (6) vesico-vaginal fistul®. 

Lacerations, which may be of any depth, are exceedingly common, 
the most usual occurring laterally, affecting one or both sides of the 
cervix. 


VOL. n. — 3 
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Cervical lacerations are usually due to rapid or even precipitate 
labour, or to the application of forceps before the cervix is feiUy dilated 
(fig. 1167). 


ReiuUs. Ectropion, or exposure of the cervical mucous membrane, 
foUo’^vs, and the everted lips become covered with columnar epithelhua 
(fig. 1 163). 


Stpnj^oms. Profuse discharge and backache are usuallv presect 
and are characteristic features. 


Treatmerd. (See page 2460.) 
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of tHe infection to the endometrium, tubes and ovaries, and pelvic 
peritoneum. 

Cervicitis may be acute or chronic. 

Acute cervicitis may be gonorrhoeal or septic. 

Gonorrhoeal cervitis is due to the gonococcus which attacks the 
mucous lining and glands of the cervix, burrowing through the 
epithelium and inva^g the sub-epithelial tissues. No breach of 
surface is necessary for its entrance. Almost invariably the infection 
is transmitted during sexual intercourse. Occasionally the cervix alone 
is aSected, but more commonly there is a wider infection, including 
the urethra, occasionally the ducts of Bartholin’s glands, and, on very 
rare occasions in adults, the lining of the vagina. 

Sym'ptoms and signs. There are few symptoms attributable to 
cervicitis per se, except discharge, which is at first mucous, later becom- 
ing muco-purulent. There may, however, be slight backache. Upon 
inspection the cervix is seen, to be red and congested, and a bright red 
ring of mucosa, due to swelling, protrudes sh’ghtly from the external os. 
At this stage the gonococcus can frequently be seen on microscopical 
examination of the pus, and can often be grown on a suitable culture 
medium. 

The infection in the cervix tends to lie dormant for a very long 
time, frequently for years if left untreated. The acute stage subsides, 
discharge diminishes, an erosion or mucous patch develops, and the 
condition becomes chronic. 

Diagnosis. Acute cervicitis, arising apart from labour or abor- 
tion, especially if associated with viilvitis, urethritis or Bartholinitis, 
is presumably gonococcal in origin. The diagnosis is made abso- 
lute only when the gonococcus is seen on microscopical examina- 
tion of the pus, or is cultivated from smears taken from the 
cervix. 

Septic cervicitis is due to the infection of a laceration of the cervix 
during labour, and on rare occasions follows operation, such as trachelo- 
rrhaphy or amputation of the cervix. The infecting organisms are 
most commonly the streptococcus and staphylococcus. 

Symptoms and signs. Purulent vaginal discharge is present, together 
with mild fever and lower abdominal and sacral pain. On, inspection 
the laceration of the cervix may be seen covered ^vith a greyish exudate 
and pus. 
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Frequently a septic laceration of the cervix is only part of a more 
extensive infection, such as septic endometritis, salpingitis, pelvic 
peritonitis, pelvic cellulitis, and possibly septicaemia. If the infection 
is limited to the cervix, the suppuration will usually subside in about 
a fortnight. 

Treatment. This consists of rest in bed in a sitting position to 
promote drainage, together with antiseptic douches, such as potassium 
peimauganate 1 in 2000, or zinc sulphate 1 drachm to the pint ; 

3 quarts are used at 115-118'* F- twice daily. Three months after 
the infection has cleared up, the laceration should be repaired by the 
operation of trachelorrhaphy, or, if there is much hypertrophy of the 
cervix, by amputation. (See pages 2456 and 2460.) 

Chronic cervicitis {chronic cervical catarrh). This is a chronic in fl a m - 
mation of the mucous membrane and glands of tlie cervical canal, 
together with involvement of the underlying muscle, tending to cause 
fibrosis and enlargement of the cervix. 

Couses. These may be (o) gonococcal ; or (6) pyogenic : (i) as a 
result of infection of a laceration due to labour or abortion ; oi (ii) 
arising obscurely in nulUpars and vii^ins. 

Early effects. There is leucocytic infiltration of the sub-epithelial 
cervical tissues. Around the external os fairly characteristic changes 
are seen. There is a shedding of the squamous cells and at the same 
time an overgrowth of the columnar epithelium which spreads out 
from the canal over the denuded area and may extend to a distance of 

4 inch from the os. This area covered by columnar epithelium is 
known as an erosion or catarrhal patch. The term erosion ” is not 
strictly correct, for there is no ulceration or loss of tissue. As a result 
of continued stimulation by the inflammatory process, the columnar 
epithelium rapidly proliferates, with the result that the erosion may 
assume one of two forms : (a) papOlary erosion, in which there is a 
heaping up of fine fibrillary and cellular processes, forming papillary 
projections (fig. 1169) ; or (6) follicular erosion, in which crypts lined 
with columnar epithelium dip down into the fibro-muscular substance 
of the cervix— a new glandular formation (fig. 1170). 

Later effects. The deep glands of the cervical canal tend to become 
blocked by swelling of the tissues, and retention cysts are formed. 
Those near the os approach the surface upon which they rupture, 
forming a deep crypt lined with co lumnar epithelium. Some of these 
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cysts remain imder the surface of the erosion and are kno\vn as Naboth’s 
follicles. 

Remote effects. The inflammatory process co;itinues, spreading 
deeply into the cervix, causing fibrosis, with the result that the cervix 
becomes enlarged and hardened, and, if there has been previous 
laceration, the lips of the cervix become everted, exposing the columnar 
epithelium of the canal — ectropion (see fig. 1168). Later, hypertrophy 
of the mucosa of the canal produces polypoid projections, which in 
time form stalked bodies — mucous polypi. 



FtJ. 1169.— CeBTICIL BROSIOS, PAFOIABT 1170.— FOLUCITUtB EBOSIOS. 


Symptoms. There are two constant and fairly characteristic 
symptoms : (a) leucorrhoea, and (6) backache. 

Leucorrhcea, muco*purulent in character and variable in amount, is 
a constant accompaniment of cervicitis. 

BaclcacTie is a frequent complaint and may be due to the cervicitis 
alone. There is often present, also, a secondary chronic inflammation of the 
cellular tissues of the utero-sacral and the bases of the broad ligaments. 

Secondary effects, such as pruritus and irritation of the vulva and 
excoriation of the peri-anal, peri-vulval and perineal skin, sometimes 
extending up to the groins and along the ischio-natal cleft, frequently 
occur as a result of the leucorrhoea. 

During pregnancy the discharge is much more profuse o^ving to the 
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trreater Tasciilaiitr of tKe cervix. It appears tliat during tlie puer- 
perium a dironic cervical infection onlv increases the risk of 

uterine infection. A chronic gonococ<sd cervicitis is liable to cause a 
severe ophthalmia in the new-born. 

Diagnosis. The condition must be distinguished from : 

(o) Carcinoma. 

(6) Tuberculosis. 

(c) Hard chancre. 

Carcinoma. "When carcinoma is present the cervix is hard and 
friable, granular in appearance if ulcerating, and papillarjr, ragged and 
irregular if fungating. The surface bleeds freely when rubbed with the 
finger, a fraament can be removed easily with a sharp curette, or a 
probe can be made to sink readilv into its substance. When the cervix 
is grasped with a vulsellum, the instrument cuts through and fails to 
secure a firm hold on the friable tissues. 

Tuberculous cervicitis is very rare. The proliferating type resembles 
an erosion, but is fcable and bleeds readily. 

Bard chancre, which b characterised by marked nodulation and 
redness of the surface, is rarely seen on the cervix. 

In maldng a difierential <^gnosis between cervicitis and growth 
a small portion of the cervical tissues should be removed and examined 
microscopically. 

Treaimeni. 

(а) AppUcations of antiseptics. 

(б) Ionization. 

(c) Operation: (i) removal of the gland-bearing portion of the 
cervix with the diathermy loop (see page 2463) ; (ii) amputation of 
the cervix {see page 2460) ; (ui) trachelorrhaphy (see page 2456) ; or 
(iv) total hysterectomy (see page 2481). 

Antiseptic applications should be given a trial. If profuse discharge 
continues after treatment by this means, the gland-bearing portion 
of the cervix should be removed with the diathermy loop, or by 
amputation. In all cases in which the cervix is deeply lacerated or 
enlarged and fibrous, amputation is indicated. 

Cases of recent cervical laceration, with profuse (Charge but 
without induration or hypertrophy, can often be satisfactorily treated 
by trachelorrhaphy. Profuse disdiarge is frequently due to dilatation 
of the cervical canal, a condition which can sometimes be cured by 
operation for reduction of the canal (see page 2453). 
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CYSTIC DEGENERATION 

Cystic degeneration of the cervical glasds is a rare condition in 
lich the crypts are distended, frequently to a considerable size, and 
e whole cervix may be extensively involved. 

Treatment. "Where distension, is slight, high amputation of this 
stended portion should be attempted, but in the presence of extensive 
volvement and enlargement total abdominal hysterectomy is 
dicated. 


NEW GROWTHS 

These may be considered under the following groups : (a) Inno- 
nt : (i) mucous polypus ; (u) fibromyoma. (6) jMalignant : (i) car- 
Qoma, endocervical or arising in the portio vaginalis ; (ii) sarcoma. 

hinoceiii New Grotctlis 

Mucous Polypus. This is the commonest new growth of the cervix, 
i is benign and due to hypertrophy of the cervical mucosa as the 
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esult of inflammation. It usually occurs as a small stalked body, 
arying in size from a pin’s head to a walnut, attached inside the 
ervix or at the external os {fig. 1171). The stalk may be so long that 
he polypus appears outside the vulva. 
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Microscopically it is seen to consist of a stroma of connective tissue 
together with hlood-vessels and gland crypts lined with columnar 
epithelium identical with that lining the cervix. The surface is 
covered with stratified epithelium- The crypts frequently become 
cystic from blocldng of their orifices. There is no evidence that mucous 
polypi ever become malignant. 

Symptoms. Discharge and irregularly recurring slight hemorrhages, 
often as little as a few drops, are characteristic symptoms. 

Treatment. (See page 2464.) 

Fibromyoma. Five per cent of all fibroids occur in the cervix. 
They are always single, and may attain to a large size. Pathologically 
they are identical with those occurring in the body of the uterus, and 
are subject to the same degenerations and changes. 

They may be submucosal or interstitial. 

Submucous Cervical Fibroids are usually small and tend to become 
extruded, forming hard polypi and giving rise to irregular bleeding 
and discharge. 

Interstitial Cervical Fibroids expand and elongate the cervical canal 
according to the size of the tumour. The vaginal vault is pulled 
upwards and the portio vaginalis is obliterated. The bladder is often 
elevated, the ureter is displaced upwards and outwards, and the uterine 
artery is elevated above the tumour. The uterine body is lifted up, 
being perched on top of the growth. 

. Menorrhagia is seldom caused by cervical fibroids, but there may 
he pelvic pain, difficulty in micturition, or even complete retention of 
xxrine. On rare occasions hydronephrosis may be caused by com- 
pression or kinking of the ureters, and there may be partial obstruction 
of the rectum. 

As these tumours obstruct labour Caesarean section will be necessary 
if the patient becomes pregnant. 

A firm rounded tumour of the consistency of a fibroid is felt in 
the pelvis, incorporated with the cervix which is frequently drawn 
high up. The uterine body can occasionally be palpated restmg on 
the top of, and attached to, the expanded cervix. The passing of a 
sound will show that the canal is elongated and describes a circuitous 
route around the tumour. 

Treatment. (See page 2495.) 
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Malignant New Growths 

Carcinoma. The cervix is the commonest site of cancer in women. 
It is thirty times as common as carcinoma of the body of the uterus. 
At present in England and Wales the deaths annually from cancer 
of the uterus are about 4300 — about 7 per cent of all deaths from 
cancer. 

/Etiological Factors. Age is important. Ninety-three per cent of 
cases occur between the ages of 40 and 55. Between 25 and 35 the 
disease is rare. After 55 the frequency index rapidly declines. 

Childhearing is undoubtedly the greatest predisposing factor. At 
least 97 per cent of cases are in women who have had children. There 
seems to be some relationship between great fertility and incidence of 
cancer. 

lacerations and Cervicitis. The fact that cervicitis and lacerations 
occur chiefly in parous women accounts for the greater frequency with 
which carcinoma of the cervix occurs in such patients. 

“ Erosion ” being due to chronic inflammation, cancer is more likely 
to develop where this is present, but does not arise from the columnar 
epithelium which always covers the so-called erosion. 

The disease is more frequently seen in patients of the poorer classes. 

Pathology. The two sites in which the growth develops are the 
portio vaginalis and the cervical canal. 

Carcinoma of the Portio Vaginalis is the commoner form. It begins 
near the external os as a deep red indurated patch or as a firm nodule, 
but is seldom seen at this stage. The growth may remain on one 
side of the cervix, hut usually the whole cervix becomes infiltrated 
(fig- 1172). 

Growth and necrosis proceed together, and the normal tissues are 
replaced by caremoma cells which break down, forming an increas- 
ingly wde and deep ulcer. In this way the tissues of the cervix, later 
of the vaginal vault, and finally of the base of the bladder, are invaded 
and destroyed. 

When the growth is of the hypertrophic type, necrosis proceeds 
more slowly, and large papillomatous-looking masses bulge into the 
vagina. 

VOL. II. S • 
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Histological appearance. The tumour is a squamous-celled car- 
cinoma, resembling similar growths in other parts of the body (fig. 1 173). 
The main portion is composed of solid masses of squamous epithelial 
cells, but cell-nests with keratinoid change in the centre are not a 
marked feature. At the margin of the groT\'th solid branching processes 
can be seen growing downwards into the corium and underl 3 ring fibro- 
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muscular tissue. A round-celled infiltration is always present in the 
surrounding tissues and, in the early stages, in the epithelial columns. 
Processes of carcinomatous cells appear among the muscle bundles and 
in the lymphatic vessels. 

Carcinoina of the Cerviail Canal. This type is much less common 
than that previously described. The growth springs from the columnar 
epithelium lining the cervix and cervical glands. Infiltration is a 
pronounced characteristic, and the whole cervix becomes invad^ 
(fig. 1174). Ulceration occurs later than in the squamous-celled type 
^d tends to produce one of two conditions : either a complete hoUow- 
mg-out of the cervix, which is left as an indurated sheU ; or complete 
destruction of the cervix, whici is replaced by a deep ulcer surrounded 
by an mdurated zone. 
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Histological appearance. This growth is a columnar-celled carcin- 
oma composed of ingrovring hollow tubules resembling the columnar- 
celled carcinoma which occurs in the bowel The tubules are lined 
with heaped-up, irregularly proliferating, large, epithelial cells, and 
are occasionally completely filled with masses of these cells. There is 
always a round-celled infiltration accompanying the growth. 


Hodes of Extension. The growth may spread by : 

(i) Infiltration. 

(ii) Lymphatic permeation. 

(iii) Dissemination by the blood stream. 

(iv) Impbntation. 


Infiltration. Processes composed of malignant cells penetrate 
mto and dratroy the surrounding tissues. In this tray the vaginal 
iwrtion of the cemi, the vaginal trail, the base of the bladder in front, 
the ^uch of Douglas behind, and the broad ligaments laterally are 
invaded. Infiltration of the uterine traU above the level of the internal 
os doM not oecur untU the disease is treU advanced. It is more rapid 
and extensive m the columnar- than in the squamous-ceUed type. 

“ advanced, lym- 
‘tey me when 
’'“'ly- I” both squamous- 
“1 biXnU t '“to- “d may 

Itot Slu T r Chains of carcint; 

tTe tap"of the “-I -y 

and thence to gUnds in 

break loose and’be^ffed ^thlTl^ 

Stmctures, such as the lungs ulL auTLt>^ 

way is rare, occurring late in th. I*"h)neum, but spread m this 

than 10 per cent^uLes. disease and affecting probably less 
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ImpJaiiiation. Isolated growths are occasionally seen in the vagina. 
These are thought to be implants. I have seen a case in which three 
nodules, in line from above doiviiwards, grew in the lowest part of the 
vagina near the entrance and were completely isolated from the exca- 
vating growi;h in the cervix. Microscopically they were seen to be 
nests of squamous epithelioma. 


Symptoms. These are considered in the order in which they usually 
appear. 

(i) Thin serous or watery discharge. 

(ii) Bleeding on coitus, occasionally noticed first by the husband. 
This is a symptom which calls for immediate investigation. 

(iii) Irregular bleeding, at first slight and occasional, later increas- 
ing until more or less continuous and free. 

(iv) Discharge, blood-stained, and later foul-smelling as a result 
of infection‘foUo^7ing ulceration of the growth. 

(v) Cachexia ; the patient has a sallow, ashen-grey appearance, 
and shows signs of wasting and ansemia. 

,(vi) Pain. This is always a late symptom, due to invasion of the 
cellular tissues of the pelvis by growth and inflammatory exudate. 
It is usually felt in the sacral region, vagina, and do^vn the thighs. 

(vii) Frequency of micturition, pain on passing urine, and hsema- 
turia indicate that the trigone of the bladder is invaded by growth and 
inflammatory exudate. Constant dribbling of urine occurs when the 
ulcerative process has led to the formation of a fistula. 

Carcinoma of the cervix never causes menorrhagia. 


Signs. These will vary with the type and stage of the growth. 
Signs of Carcinoma of the Poriio Vaginalis : 

(i) Indurated Nodule or Patch. The disease very seldom comes 
under investigation at this early stage. I have seen one case wth a 
deep red area with a firm sub-structure about the size of a threepenny 
piece. It did not bleed on rubbing with the finger or gauze, and was 
not friable when the sharp curette ^va3 applied. A wedge examined 
microscopically had the appearance of typical squamous-celled 
carcinoma. 
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Schiller's Test is especially applicable to early cases of carcinoma 
of the portio vagiaalis but not to endocervical growths. 

SCiniXEB*S TEST 

According to Schiller, normal epithelium of the cervix contains glycogen in ita 
superficial layers. When the normal cervix is p^ted with Lugol’s solution (iodine 
I part ; potass. iocL 2 parts ; water 300 parts) the epithelium takes on a mahogany 
brown colour in ahoat one minute's time. This is due to the fact that the glycogen 
m the superficial cells is stained by the iodine. 

There are three conditions which prevent the surface of the cervix from, staining 
in this way : 

(1) The presence of an early cam/ioiMotoua layer ; 

(2) Hi/pcrlerolosis due to the trauma of prolapse or consequent upon syphilitic 
infection ; and 

(3) Desquamation of the superficial layers of the glycogenic epithelium as the 
result of acraping with sharp Instruments. 

While the growth is as yet a carcinomatous layer, the test is of great clinical value. 
The caicinomatcius cells show up as a white area surrounded by the brown-stiuned 
normal epithelium. Later, when ulceration occurs, the carcinomatous cells become 
necrotic and stained brown with iodine, and the method is not then so helpful. By 
this time, however, the growth is of such appearance and character as to be recognis- 
able with the naked eye, or to be such aa to arouse suspicion and lead to removal 
of a section for investigation. There may, however, be a white area surrounding the 
malignant ulcer when the growth is still in the early stages of a carcinomatous layer 
of cells on the surface, as previously stated. 

This iodine test of Schiller affords an important and readily applicable means 
of investigating the cervices of all patients presenting themselves for gyiuecologicaJ 
examination. The margin of error according to Schiller U probably not more than 
1'5 per cent. 

(ii) Prohferating or Fungating GwirtA ‘which bulges into the vault 
of the vagina. This bleeds freely when rubbed, and can be broken ;ip 
with the finger or cut with a sharp curette {fig. 1175). 

(iii) Exeaxating Ulcer which presents a ragged indurated funnel- 
shaped hoUow in the region of the vaginal part of the cervix (fig. 1176). 
The base of this ulcer is exceedingly friable, crumbling under the 
finger, probe or sharp curette. Induration of variable extent surrounds 
the ulcer. 


Signs of Endocervical Carcinoma ; 

la the earhj stages the vaginal portion of the cervix may be 
normal in consistency. The supra-vaginal portion, however, is barrel- 
shaped, a very characteristic sign which is noted chiefiy on rectal 
examination. Induration is pronounced, and the consistency of the 
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cervix bears strong contrast to the softer uterine body above. The 
lining of tbe cervix, however, h friable, the passage of a probe will 
cause bleeding, and a sharp curette inserted into the canal can be 
made to cut into and remove a Iragmenfc from its wall. 

In the later stages the cervix becomes hard and is usually replaced 
by a deep ulcer extending the whole length of the cervix, with hard 
friable walls which bleed readily on rubbing with the finger and can 
be cut easily with a curette. Induration around the cervix is usually 
pronounced. 




VERY IBREOBIAR OWTIiSE, WITH i nUFEP- 
UF GROWTH, THR BYBFRCS OF WHICH 19 
RODHIAB IK AFFEABAirCE. 


Signs of Extension of Cardnoniatous Growths. Examination may be 
digital or instrumental, preferably under ansesthesia, and always wth 
antiseptic precautions. It should be carried out by the follo^ving 
routes : 

Per vaginam. The vaginal vault may he indurated and the 
vaginal portion of the cervix partially destroyed. The indura- 
tion can be felt laterally, extending along the bases of the broad 
ligaments, and in advanced cases may reach the pelvic wall on one or 
both sides. Induration can also be felt posteriorly and anteriorly. 
Fixity of the cervix can be demonstrated by digital manipulation and 
by an attempt to pull it downwards with a vulsellum. Limitation of 
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movement is often an earlier sign than palpable extension of gro^vth 
outside the cervix. On the other hand, there may be considerable 
downward movement, even thou^ the bladder is involved. 

Per redum. Rectal examination may be digital and proctoscopic. 

Digital investigation per rectum can be carried higher and wider 
than per vaginam. The utero-sacral ligaments can be felt as nodular 
firm ridges, passing backwards and upwards from the cervix. The 
extent of induration laterally in the broad ligaments can be palpated 
easily. Occasionally, enlarged and hardened lymphatic glands may be 
felt high up on the postero-lateral wall of the pelvis. If the rectum is 
invaded by the growth, a hard nodular zone can be felt in its anterior 
wall continuous with the indurated region in the cervix. 

Proctosco'pic examination will, in the earlier stages, show puckering 
of this indurated area ; later, nodular masses and ulcers with bleeding 
granular bases may he seen. 

Any sign of rectal invasion is evidence of an advanced stage of the 
growth. 

Cystoscopic examination. This is important and should form part 
of any complete examination where there is evidence of growth. 
Before the trigone is actually invaded, congestion is first noticed, and 
later mdema. At this stage the bladder can easily be separated from 
the cervix at operation. Later, when the bladder is involved, there 
is puckering, irregular nodulation, and eventually fistula formation. 


Diagnos^. Early diagnosis is of paramount importance. The 
following symptoms call for careful investigation : Irregular h<emo- 
rrhage between the periods, particularly in patients over the age of 40 J 
post-menopausal bleeding ; discharge which is watery, later becoming 
blood-stained or brownish ; bleeding after coitus or-doaching. 

The dlagnos^s is finally confinned by microscopi&il cxcnutnatj'oii of a 
fragment removed from the edge of the suspect^ area. 

following conditions may simulate carcinoma of the cervix at 
various stages : Erosion, laceration with cer\’iciti 3 , chronic cervicitis, 
small cervical fibroid, sloughing fibroid polypus, and, rarely, ulceration 
of the cenux due to tuberculosis or syphilis. 

Erosion. The eroded portion of the cervix is superficially soft mth 
a firm substratum, smooth, not fiiable, and has no palpable edge. In 
colour it is uniformly bright red. The condition must be differentiated 
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from a very early nodule or indurated patch, which is firmer in con- 
sistency, can sometimes be penetrated \vith a sound, is dark red in 
colour, may possibly bleed when rubbed, and will give a positive 
Schiller test. 

Laceration with Cervicitis. This con(Rtion is usually confined to 
one or both sides of the cervix, which is firm in consistency, tough 
^yhen grasped vnih the vulsellum, and is not friable to the curette or 
sound. 

Carcinoma, on the other hand, usually involves the whole cervix 
around the os, and produces an ulcer with rough, hard, friable walls. 

Chronic Cervicitis of some standing causes uniform enlargement and 
firmness of the vaginal portion of the cervix, which is tough and is not 
friable to the sharp curette or probe. Chronic cervicitis must be dis- 
tinguished from endocervical carcinoma, in which the cervix is 
characteristically barrel-shaped, the supra-vaginal portion in particular 
being enlarged. The lips of the cervix may not be hard, but the passage 
of a sound mil cause bleeding. A portion of the growth can be readily 
removed by passing a sharp curette into the canal. The uterine body 
feels soft and small compared with the enlarged hard cervix. 

A small Cervical Fibroid causes uniform enlargement of the cervix, 
with elongation of the canal. Dilatation does not cause bleeding, and 
the wall of the canal is tough and cannot be cub with a sharp curette. 

Sloughing Fibroid Folypus. The cervix may present a ragged necrotic 
bleeding mass with offensive discharge. Some portion of the polypus 
will feel tough when held with the vulsellum. "When the polypus is 
removed, a definite stalk will be found and the dilated cervical canal 
will be smooth and not friable. Differentiation must be made from a 
fungating endocervical carcinoma, in which soft, bleeding, friable 
masses appear at the external os. No stalk mil be foimd, but as the 
growth is removed further masses mil appear. 

Ulceration due to Tuberculosis or Syphilis. Ulceration from either 
of these conditions is very rare. A tuberculous ulcer frequently cannot 
be differentiated from carcinoma of the portio vaginalis, as the cervix 
is hypertrophied and very friable. Ulicroscopical examination of a 
fragment of the cervix in a case of tuberculous ulcer will reveal inflam- 
matory reaction, such as rmmd-celled infiltration, together with giant- 
cell systems. A syphilitic chancre will be tough and not friable. 
Histological investigation will reveal a loimd-celled infiltration and 
overgro\vth of fibrous tissue. 
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Asso(^ated conditions sucli as pyoinetra, pyosalpinx, liydronepliiosis 
and pyelonepliritis are freq^uently present and. may be terminal factors. 

Pyomdra. Sooner or later the growth in the cervix becomes invaded 
by septic organisms and the infection may spread to the endometrium 
with resulting suppuration. Pus is liable to be retained, because the 
cervix is partly obliterated by the growth and contractility of the 
uterus is poor. The passage of a sound or dilator through the cervix 
will allow thick and extremely ofiensive pus to escape. 

Constitutional symptoms, due to septic absorption, are uncommon, 
but occasionally there are rigors and high fever, together with rapid 
wasting, exhaustion, and eventually death. There may be rupture of 
the distended uterus, causing fatal peritonitis. 

Pyosalphix. This is often secondary to infection of the uterus, 
usually occurs late in the disease, and may also produce peritonitis 
with a fatal issue. 

Hydronephrosis and Pyelonephritis. The ureters are not invaded in 
the early stages of the gro'rtb, which frequently spreads around them, 
leaving them lying in a tunnel in the invaded broad ligament. Later, 
however, compression or kinking may occur with consequent hydro- 
nephrosis. Infection of the kidney is liable to follow with fatal 
pyelonephritis. 


Prognosis. It is difficult to estimate the possible duration of life, 
as terminal complications may arise at any time. The average duration 
is said to be about 18 months from the date of the first symptom, but it 
may vary from 6 months to as much as 5 years. The ptogr^s of the 
disease is much more rapid in women below the age of 40, whilst com- 
plications, such as sepsis and hajmorrhage, are more liable to occur in 
patients over 65. 

Causes of Death : 

(1) Exhaustion from pain and septic absorption. 

(2) Bleeding, either as a slow continuous loss or as a sudden severe 
haemorrhage such as may result from erosion of a large branch 
of the uterine artery. 

(3) Ura3mia from ureteric obstruction. 

(4) Pyelonephritis. 
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(5) Peritonitis foIIo^ving pyometra and pyosalpinx. 

(6) Embolism, intestinal obstruction, or secondary gTo^vtbs. These, 

however, are rare causes of death. 

Treatment. This may be operative (see page 2523) or radiological, 
by means of radium or deep X-ray therapy (see page IC43). 

Palliative Treatment. Cases which cannot be treated by any of the 
foregoing methods should be dealt with on the follomng lines : 

Hsemorrhage is treated by packing the vagina with bismuth gauze 
after touching the surface with pure silver nitrate. Foul discharge is 
deodorised to some extent by irrigating the vagina with hydrogen 
peroxide (10 voh). 

Pain is inevitable, and anodynes should not be wthheld. Aspirin 
10 grs. t.d.s. should first be tried, but, as the pain increases, phenacetin, 
5 grs., should be added, and later codeine ^ gr. In the advanced 
stages of the disease increasing doses of opium or its alkaloids mil 
usually bo necessary. 

Cancer of the Cervix in Pregnancy. Cancer will, to some extent, 
prevent pregnancy as the discharges tend to kill the spermatozoa. A 
patient already pregnant may develop the groNvth, or pregnancy may 
occur while cancer is in the early stages. During pregnancy the growth 
mil develop much more rapidly owing to increased vascularity of the 
cervix and possibly to hormonal stimulation. 

Two probable associated dangers are : 

(1) Obstructed labour on account of poor dilatation of the 
cervix, which is invaded by the growth. 

(2) Infection of the uterus and septicEemia. 

Treatment. 

(1) Operation. 

(2) Radio-therapy. 

Operation is indicated : 

(o) In early pregnancy mth early carcinoma of the cervix. 
Here radical hystero-colpectomy should be advised (see page 2523). 

(b) Where an early carcinoma is discovered complicating late 
pregnancy. Here Caesarean section is performed, followed by radical 
hystero-colpectomy. 
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(c) AMiere tliere is a late pregnancy associated -witli an advanced 
carcinoma. Here there is a choice of treatment between operation and 
radium. Operative treatment consists of Cajsarean section, at or near 
term, together with sub-total hpterectomy to prevent the almost 
certain occurrence of sepsis of the uterus. Later, the growth may be 
treated by radium or deep X-ray therapy. 

Sadiwn TreatineiU. Eadium treatment may be administered with- 
out interrupting the pregnancy. After radium treatment, the cerv’ix is 
liable to become dense and fibrous, with the result that either dilatation 
is impossible or wide extensive lacerations of the cervix will occur ou 
delivery. Thus, Caesarean section will almost certainly be necessary 
in the majority of such cases. This operation, moreover, has two 
advantages : (i) It admits of exploration of the uterus in the neigh- 
bourhood of the internal os to determine whether or not any groirth 
is still active in this situation ; (ii) the glandular region can be 
examined and, if any secondary growths are in evidence, the glands 
can be removed at once or treated with deep X-rays at a later date. 


Sarcoma of the Cervix. This is a rare condition, occurring in young 
gills and even in infants under one year of age. Growth is very rapid, 
and the tumour usually assumes a grape-like form {sarcoma botryoides), 
numetons polypoid branching masses groning down into the vagina, 
accompanied by extensive infiltration of the cervical and adjacent 
tissues. 

Histologically the growth may consist of spindle cells arranged in 
bundles, or of a mixed growth containing striated muscle cells — 
rhabdo-myo^Tcoma. Other types, such as round-celled, spindle- 
celled, or mixed-celled, may also be encountered in the same tumour. 

Sympioins. Bleeding, often free, and discharge are early symptoms. 
1 terine hajmorrhage occurring before puberty calls for vaginal examina- 
tion, except in the new-borm Usually the growth is well advanced 
before it is discovered. 

Treatment ivith radium per vaginam, combined with deep X-rays to 
the of the pelvis, is the method of choice. IVhen radium is not 

available, the uterus, tubes and ovaries should be completely removed, 

followed by the application of deep X-rays 



CHAPTER VI 
Uterus 

The following conditions will be described : 

(1) Maldevelopments : (a) under-developments ; 

(6) malformations. 

(2) Anomalies of function : (a) of menstruation ; 

(6) of pregnancy. 

(3) Displacements. 

(4) Inflammations. 

(6) Abnormal enlargements. 

(6) New growths : (a) innocent ; (6) malignant. 


MALDEVELOPMENTS 

(o) Vnder-devehpments result from arrest of growth at any stage. 
There are three recognised types of under-developed uterus : (i) rudi- 
mentary ; (ii) infantile ; (ill) small adult (pubescent). 

Rudimentary uterus is frequently associated with mder-deve oj^ 
mcnt of all the genital organs, and may accompany dwarfism, pltult ry 
infantilism, cretinism or mongolism. This type o uterus consis s o 

a small mass of fibrous and muscular tissue, usua 

Although the tubes and ovaries are as a rule norma y eve ope ’ 
also may be rudimentary, and the vagina may e par y or 

^''’"primary amenonhma and sterility are usual, although secondary 
sexual characteristics are in most cases well deve op® • 

Infantile uterus results from arrest of grmvth at 
normally obtains before puberty. The whole u erus an c 
less than 2 inches long, the cervix comprising two-thirds of the total 
length. The vagina, ovaries and tubes may be norma . 
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POST-GEADUATE SUEGBRY 


The S7nall adult type of utervs is one that has hiiled to reach full 
development ; the relative proportions of the cervix and the body 
of the uterus are normal, the former being conical, and the latter 
small, globular and often acutely anteflexed or retroflexed — cochleate 
(fig. 1177). 


Clinical Features. 

A rudwientary or infantile uterus is associated wth complete and 
permanent amenorrhcea and sterility. 

ith the sniall adult type of uterus menstruation is late in onset, 
scanty in amount, and associated Avith long spells of amenorrhcea. 



is very common, and although 
nrp!Tm"nf^^ , it IS not invariable. Should such patients become 
ever ^ ^ ortions are liable to occur. Pregnancies, how- 

pretniancv ’ to development, and a full-term 

fSaStn follows several miscarriages. It is 

assliatedirith"STt;;eoru“^^^ 


the ant^i'n^ “ probable that there is failure oi 

stimulate ^ produce gonadotropic hormones whicli 

^ Tie developing folliel* 

stimuliting effect, 

both on the Utexine mnsculntore nnd on the endometrium. 
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Trealmenl. In all types an attempt should be made to bring the 
uterus up to full development by injections of cestrin, 100,000 to 
1,000,000 internatioiial units weekly. This in the light of Kaufmanu’s 
work {Proo. Boy. Soo. Med., p. 849, Feb. 13, 1934) would seem to be 
comparatively easy in the small adult uterus, and to be a possibility 
in the infantile and even in the rudimentary types. To be effectual the 
dosage of cestrin must be large. 



B^Utzbcs SoBSKrrus. 

C aUxZBDS ode bobn ov whxcb does kot oosnnitncETK 

WITH TBB CKBTXX. MCBSTRUAI. F(.UUt HAS ACCHXQI.ATBD, 
USVI.T1HO 19 A UXHATOHHrlU A'<D ilAHATOSALFlHX OH THIS 
SlOC. 

UrsHtrs Bicoasis BicoLus wnsDoosiB Vacoa, osx halt or 

WHICH 19 CLOSED AT THE LOWES BXD. UeHBTBOAL FLVIS 1U8 
ACCUHDIATXD, BESOLTDIO » U^MATOCOLTOS, HHMATOUETBA 
AHD H^KHATOSALPDIZ. 

C— UTE&CS BicOBFIS EICOUJS with OOCBLS VaOIHA, OHB HALr 
or WHICH 19 ATTEHOATSD ax thk loweb ud. Kefstbhal 
Fluid ras distehdbd tbb Vaoqia oh thb ArrxciED side 
onlt. 

F^Uiebus Uhicorfis with buddckstabt asd usdeb detei,oped 
bobh oh ohb side wmcs u occluded at its utebihx ehs : 

THE TUBE ATTACHED TO THK BQDIHEHTABV HOBS IS 

dkteloped. 


WELL 
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(6) MalJoniiatiojis. Malformations of the uterus are due to faulty 
fusion of the posterior ends of the Mullerian ducts where they ordin- 
arily meet and umte to form the uterus. Degrees of separation are 
recognised, varjing from two completely separated small uteri to the 
remnant of a septum partially encroaching on the uterine cavity. 

The follo^ving forms are found : 

(i) Uterus didelphys. Here the uterus, cervix and vagina are 
double, only the two halves of the vagina being in co-aptatlon (fls 
1178b. 7). ^ 

(h) Uterus biconiisbicoUis. The two horns are fused in the rerion 
of the cei^nces, which have each a separate opening. The vagina is 

septate (fig. 1178 a. D and .E). 

(iii) Uterm hicornia unicoUu. Fusion of the frn-o horns has 
advanced to a further stage, there being only one cervix and two 
separate bodies (fig. ti78A. Aj. 

(iv) Vlerus uniamiis. In this type one Mullerian duct is fully 

fnr^f is present in very rudimentary 

?! “ <=o“niimieate with the 

Selt (t tirsi “n ' 

insiT” 

cavity the'rarvS^*?? ti!'" ****^ septum divides the uterine 

cavity, the eemx, and the vagina (fig. insn. B). 

and“ ->io™-tions the vagina, cervix 

one or both hafves of a doubT*"/' ™ 

bicomuate uterus T ilt uterus, or m one or both horns of a 

never be suspected normal and the malformation may 

occfstrt::{ 'i^pac;cdtth:“,t\twa^^^^^ 

sa.;^rcirtit“f”L“dXre;^^ 
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menstruation to take place. On account of menstruation occurring 
from the developed horn the condition is not likely to be suspected 
until an abdominal swelling arising from one side of the pelvis calls 



F>9. 1178b. 

G-=»VTsava hicoasa Bicoims. 

/inUTSBCB SSPTDS : THE VAQIIIA IS ALSO SEPTATB. 

/ -aUtEBirs DlOKLFliyS. 

J ^AlBESU or THE LOWER B'loor THE VAOINA. THE UPPEB FOBTIO!! 

or wiiscu IS DiSTxnoED WITH Mksstbqal Fluid — Hvuiaio- 

OOLFOS. 

K .eKoir-CASAUSATio'i or ms Vaoi'ia. Tue Utebds is dibtesdbo 

WIIU ME^STBUAL FtinD— ll^MATOMETRA, 

£.=Absei>ce or Vaoisa. The Uiekos and Tubes dlstshded 

WITH ^IeSSTBCALFLUTD — H.£EAT<NIETBA AKD K.nATOSALFU)E. 

for investigation. The presence of a double cervix should suggest this 
possibility. When there is a septate vagina, blood can be seen escaping 
from one side only. 

Treatment. The affected half of the uterus should be removed by 
abdominal operation. 

Pregnancy in a rudimentary horn can take place even when there 
is no communication between this and the normally developed half 
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o£ the uterus. Should this comu be capable o£ growiug to accom- 
modate the pregnancy, £ull term may be reached, but this is most 
unusual. Eupture is likely to result, presenting all the signs and 
symptoms o£ tubal pregnancy and requiring the same operative 
treatment. 


ANOMALIES OP FUNCTION 

Anovialies of 2Ien£iruati<ni * 

(1) AmenoTxlioea. 

(2) Irregular menstruation. 

(o) Epimenorrhcea. 

{b) Hypomenorthcea. 

(c) Oligomenorrhma. 

(3) ilenorrliagia. 

(•i) DysnienorrhoBa. 

(3) lutermenstrual pain. 

iletronhagia and metrostaxis rriU also be briefly discussed in this 
chapter. 

Before describing anoniaties of menstruation, normal menstruation 
and the menopause uill be briefly considered. 

J/enstruation is the periodic discharge of blood, mucus and endo- 
metrial shreds from the lining of the uterus. The periods usually 
recur every four weeks. The cycle may be reduced to 25 days, but is 
seldom longer than 30 days. The average duration of the flow is from 
4-5 days ; a period exceeding 6 days is probably due to some patho- 
logical lesion. The total average loss is about four ounces. 

The menstrual fluid at the beguming of the onset consists chiefly 
of mucus from the endometrial and cervical glands, and later of 
blood and mucus to which is added shreds of endometrium composed 
of stroma and glands, showing the changes typical of the hypertrophy 
of the secretory or pre-menstxual phase. Bleeding is only truly 
menstrual when these fragments are present. The fluid is rich in 
calcium, contains no fibrin ferment, and normally does not coagulate. 
The passage of clots is abnormal, indicating excessive loss. 

Constitutional symptoms. Pain of variable intensity attends the 
period in 75 per cent of women, and in 3 per cent is very severe, 
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requiring treatment. JIalaise, lassitude and headache are very common. 
In^ association with the severe types of pain, indigestion and occasion- 
ally vomiting may be experienced. In a small percentage of cases 
irritability, mental depression and hysteria arise at this time. 

The menstrual cycle is divided into three phases : (i) follicular ; 
(ii) lutein ; (iii) menstrual. 

The follicular or proliferative phase. For 14 days the endometrial 
stroma and gland cells proliferate, resulting in thickening of the endo- 
metrium. At this time the ovarian follicle is ripening and elaborating 
cestrin in increasing amounts, but no progestin is secreted. At the end 
of this phase the follicle ruptures and the ripe ovum is discharged. 

The lutein or secretory phase lasts about 10 days. The endometrium 
continues to hypertrophy, the glands become enlarged, elongated and 
tortuous, and the lumina are filled \vith secretion. These changes are 
especially marked in the middle layer of the mucosa, giving this part 
a spongy appearance. The swollen gland cells contain a large amount 
of glycogen, the nuclei are pale and situated near the cell bases, while 
the superficial stroma cells enlarge, resembling decidual cells, and form 
a compact layer. 

The menstrual phase. Blood is extravasated into the substance 
of the endometrium from rupture of the capillaries, and is discharged 
into the cavity of the uterus together with shreds of the mucosa and 
the contents of the uterine glands. 

Causes of menstruation. The presence of the ovaries or part of an 
ovary is essential for menstruation. The ripening Graafian follicle 
produces a hormone (cestrin) which is responsible for the thickening 
in the endometrium in the first or follicular phase. AVhen the follicle 
ruptures, the corpus luteum is formed, probably within a few hours, 
and elaborates another hormone, i.e. progestin, which causes the 
changes characteristic of the lutein or secretory phase. The anterior 
part of the pituitary gland produces two hormones, prolan A. which 
effects the rip enin g of the Graafian follicle, and prolan B. which 
stimulates the development of the corpus luteum. The endometrium 
breaks down — menstruation — on the death of the corpus luteum, 
which is probably caused by the death of the ovum. 

Other endocrine factors ichich influence menstruation. The pituitary 
gland. In dystrophia adiposogenitalis (hypopituitarism) there is 
atrophy of the genitalia accompanied by amenorrhcea. 
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Removal of the pituitary induces genital atrophy ; conversely, 
removal of the ovaries is followed by hirpertrophy of the pituitary. 
Daily subcutaneous transplantation of pieces of the anterior lobe of 
the pituitary were shown by Aschheim and Zondek [Arch.f. Gjpiac., 
130, 1934) to be followed by mstrus, while the ovaries displayed a vast 
increase in the number of developing Graafian follicles. 

A completely opposite effect ^vas obtained by Evans and Long 
{Anat. Record, 21, 1921), who prepared alkaline extracts of the anterior 
lobe of the ox, pituitary and injected these into the rat. (Estn^ was 
suppressed indefinitely during the time that these injections were 
made. \Vhen the ovaries were examined after this treatment, they 
were seen to contain large masses of lutein tissue as the result of con- 
version of the follicular into the lutein cells. Xo ripening follicles were 
present. These injections were shown to delay labour indefinitely in 
the pregnant laboratory animals. Puberty and oestrus were postponed 
by injections of this substance. 

The thyroid gland. Menstruation does not occur in cretins unless 
they are treated with thyroid. Myzoedema is associated with meno- 
rrhagia. As a general rule thyroid activity and menstruation vary 
inversely, as has been shown by a study of the basal metabolic rate. 
Certain types of menorrhagia associated ^vith hyperthyroidism, and 
showing a B.M.R. increase of 25 per cent, were cured by X-ray appli- 
cations to the thyroid. Experimental removal of the thyroid gland in 
animals is followed by atrophy of the genital organs. 


MENOPAUSE 

The menopause or cHinactenc is the time of life when menstruation 
ceases. It usually occurs about 48 years of age, often as late as 52 
or 53, rarely as early as 38. Early puberty and late menopause are 
usually associated. 

Symptofns of an unpleasant and often distressing nature are usual, 
although in certain cases they are slight or even absent. 

(а) Cessation of menstruation is normally gradual with spells of 
amenorrhcEa. Excessive or irregular bleeding is abnormal, 

(б) VasomrAor disturbances. Hot Hushes and sweating are the 
most characteristic symptoms, and tend to be periodic and variable in 
intensity and occurrence. 
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(c) Nervous phenomena. Headaches, often vertical, and attacks of 
depression also occur periodically. 

Changes are : (o) bodily ; and (6) genital. 

Bodily changes. There is a tendency to obesity affecting the whole 
body, atrophy of muscles, and wrinkling of the skin. 

Genital changes. The vulva atrophies and shrinks. The vagina 
shrinks and becomes inelastic, the mucosa becomes pale and atrophied, 
rugae disappear, and contraction rings may develop. 

The cervix uteri shrinks and the vaginal portion disappears. The 
corpus uteri is greatly diminished in size, the muscle being replaced by 
fibrous tissue. The endometrial stroma almost completely disappears, 
and the gland elements are greatly reduced in number and size. 

The Fallopian tubes (the plicae and fimbriae) atrophy. 

The ovary shrinks to about a third of its normal size, is deeply 
corrugated, its stroma is converted into fibrous tissue, and only a few 
isolated follicles remain. 


DUGNOSIS 

Amenorthcea may suggest pregnancy, but observation for two 
months mil exclude this possibility. 

Irregular uterine hcemorrhaget either as a small loss or prolonged 
bleeding, may require investigation to exclude carcinoma of the cervix 
or corpus uteri, or new growth of the ovary in the case of small loss ; 
alternatively, fibroids, or chronic inflammation of the endometrium or 
pelvic organs where there is prolonged bleeding. 

Causes of symptoms are obscure, but are probably due to endocrine 
imbalance. It is possible that an oestrus-producing hormone, which is 
responsible for the physical and mental characteristics of the fully 
mature woman and which also stimulates follicle ripening and corpus 
lutemn formation, persists in the circulation. This theory is supported 
by the periodicity of the symptoms and by their relief when menstrua- 
tion or extraneous bleeding from nose or bowel occurs. 


TBEATilENT 

Moderate out-of-door exercise with long intervals of rest and 
avoidance of worry and strenuous exertion are advisable. 

Hot flushes and siveqts. The most effectual remedy is venesection, 
1—3 02 . of blood being withdrawn from the median basihc vein daily 
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for tliree or four days when these ganptoins occur. • Occasionally one 
blood-letting suffices. In plethoric cases or in those who have pre- 
viously menstruated freely 8-10 oz- may be withdrawn. The effect 
is more pronounced when calcium gluconate (10 per cent) 10 cc. is 
injected intravenously immediately after venesection. 

Digitalis 3-5 minims t.d.s. stimulates a mild contraction of the 
peripheral arterioles, limiting their sudden dilatation. 

Atropine gr, by mouth on retiring, and repeated every 6-8 
hours if necessary, will limit sweating. 

Headaches and attacks of depression are treated by blood-letting 
and injections of calcium. Headache may also be relieved by a 
powder composed of aspirin 10 grs., phei^cetin 3 grs., and caffeine 
2 grs., t.d.s., to which codein ^ gr. may be added. 

Httniorr/ia^e. Heavy losses, during the climacteric ate often 
beneficial, but irregular or prolonged bleeding demands full investiga- 
tion, including exploration of the uterus. Should bleeding affect the 
patient’s health, it must be treated on the same lines as menorrhagia. 

(Estrin has had many advocates. It is ineffectual in doses tmder 
100,000 international units weekly. Pituitary extracts given by mouth 
ate useless. Dried thyroid gland, 1-2 gts. daily, is sometimes beneficial 
in cases of increasing obesity. 

Insulin, 3-5 units intramuscularly daily, should be tried when 
symptoms are severe and prolonged, as this inhibits the production of 
cestrogenic hormones. Barley sugar, J-1 oz. three to four times a day 
by mouth, should be taken at the same time. 


AUE.VORRHfEA 

Amenorrhcea is the absence of menstruation, temporary or 
permanent. It may be : 

(A) Physiological before puberty, during pregnancy and lactation, 
and after the menopause. 

(B) Paihological (a) Apparent. (6) Real 

(a) Apparent amenorrhaa. In this type menstrual fluid exudes 

from the endometrium but does not escape externally. 
The majority of cases are congenital, very few are 
acquired- 
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Causes. In order of freq^ueccy they are : Vaginal atresia ; incom- 
plete development of the vagina ; or occlusion of the cervix. 

(6) Heal amenorrhcBa. In this condition menstrual blood does 
not escape from the endometrium. 

Causes. (1) Pelvic conditiot%s. 

(а) Congenital pelvic conditions such as under-development of 
the uterus. 

(б) Acquired pelvic conditions, (i) Removal of the uterus by 
operation, (ii) Superinvolution of the uterus, (iii) 
Removal of both ovaries by operation, or destruction of 
these by inflammation, X-rays, radium inserted into the 
uterus, or by bilateral txunours. 

(2) General conditions. 

(a) Blood conditions — chlorosis {rarely seen nowadays), per- 
nicious ansemia, and leucsemia. These may cause ameno- 
rrhoea or menorrhagia. 

(b) Wasting diseases — tuberculosis, diabetes, cachexia due to 
malignant disease, malnutrition. 

(c) Toxic agents — alcohol, morphia, lead (seen in pottery 
districts). 

(d) Chill, such as cold sea bathing or exposure just before a 
period is due. 

(Suppression oi menstruation maj be attended with eerero abdominal pain. 
Exploratory lapatotomy has on occasions been peifoitaed in this type o{ case on 
the assumption that the condition was one of ectopic pregnancy.) 

(3) Endocrine disorders. 

(а) Ovary. Absence of the ovaries causes amenorrheea. 

(б) Pituitary. Amenorrheea usually occurs in cases of 
acromegaly. 

(c) Thyroid. In cretinism the genitalia remain in the pre- 
puberty stage and menstruation never occurs. In 
myxeedema, contrary to the general belief, there is 
menorrhagia. Joll {Diseases of the Thyroid Gland, 
1932) considers that in hyperthyroidism menstruation 
is usually not altered in the early stages, but as 
the toxicity increases the menses diminish and often 
disappear. 
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Causes. In order of freq[ueuoy they are : Vaginal atresia ; incom- 
plete development of the vagina ; or occlusion of the cervix. 

(6) Real amenorrhcca. In this condition menstrual blood does 
not escape from the endometrium. 

Causes. (1) Pelvic coiiditions. 

(а) Congenital pelvic conditions such as under-development of 
the uterus. 

(б) Acquired pelvic conditions, (i) Removal of the uterus by 
operation, (ii) Superinvolution of the uterus, (iii) 
Removal of both ovaries by operation, or destruction of 
these by inflammation, X-rays, radium inserted into the 
uterus, or by bilateral tumours. 

(2) General conditions. 

(а) Blood conditions — chlorosis (rarely seen nowadays), per- 
nicious anaemia, and leucaemia. These may cause ameno- 
rrhoea or menorrhagia. 

(б) Wasting diseases — tuberculosis, diabetes, cachexia due to 
malignant disease, malnutrition. 

(c) Toxic agents — alcohol, morphia, lead (seen in pottery 
districts). 

(d) Chill, such as cold sea bathing or exposure just before a 
period is due. 

(Suppression of menstruation may be attended with severe abdominal pain. 
Exploratory laparotomy has on occasions been performed in this type of case on 
the assumption that the condition was one of ectopic pregnancy.) 

(3) Endocrine disorders. 

(а) Ovary. Absence of the ovaries causes amenorrhoea. 

(б) Pituitary. Amenorrhoea usually occurs in cases of 
acromegaly. 

(c) Thyroid. In cretinism the genitalia remain in the pre- 
puberty stage and menstruation never occurs. In 
myxeedema, contrary to the general belief, there is 
menorrhagia. Joll {Diseases of the Thyroid Gland, 
1932) considers that in hyperthyroidism menstruation 
is usually not altered in the early stages, but as 
the toxicity increases the menses diminish and often 
disappear. 
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for three or four days when these symptoms occur. • Occasionally one 
blood-letting suffices. In plethoric cases or in those who have pre- 
riously menstruated freely 8-10 oz. may be withd^a^^l. The effect 
is more pronounced when calcium gluconate (10 per cent) 10 cc. is 
injected intravenously immediately after venesection. 

Digitalis 3-5 Tninims t.d.s. stimulates a mild contraction of the 
peripheral arterioles, limiting their sudden dilatation. 

Atropine - 2 ^ gr- by mouth on retiring, and repeated every 6-S 
hours if necessary, will limit sweating. 

Headaches and aUacJcs of depression are treated by blood-letting 
and injections of calcium. Headache may also he relieved by a 
powder composed of aspirin 10 gta., phenacetin 3 grs., and caffeine 
2 grs., t.d.s., to which codein J gr. may be added. 

Hemorrhage. Heavy losses, during the climacteric arc often 
beneficial, but irregular or prolonged bleeding demands full investiga- 
tion, includmg exploration of the uterus. Should bleeding affect the 
patient's health, it must be treated on the same lines as menorrhagia. 

(Estrin has had many advocates. It is ineffectual in doses under 
100,000 international units weekly. Pituitary extracts given by mouth 
are useless. Dried thyroid gland, 1-2 grs. daily, is sometimes beneficial 
in cases of increasing obesity. 

Insulin, 3-5 units intramuscularly daily, should be tried when 
symptoms are severe and prolonged, as this inhibits the production of 
cestxogenic hormones. Barley sugar, |-1 oz. three to four times a day 
by mouth, should be taken at the same time. 


AiIENOBRH(EA. 

Amenorrliaxi is the absence of menstruation, temporary or 
permanent. It may be ; 

(A) Physiological before puberty, during pregnancy and lactation, 
and after the menopause. 

(B) Pathological, (o) Apparent. (6) Real. 

(o) Apparent amawrrhcca. In this type menstrual fluid exudes 

from the endometrium but does not escape externally. 
The majority of cases are congenital, very few are 
acquired. 
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Causes. In order of frequency they are : Vaginal atresia ; incom- 
plete development of tlie vagina ; or occlusion of the cervix. 

(6) Real amenorrhcca. In this condition menstrual blood does 
not escape from the endometrium. 

Causes. (1) Pelvic coiiditions. 

(а) Congenital pdvic condilio)is such as under-development of 
the uterus. 

(б) Acquired pelvic conditions, (i) Removal of the uterus by 
operation, (ii) Superinvolution of the uterus, (iii) 
Removal of both ovaries by operation, or destruction of 
these by inflammation. X-rays, radium inserted into the 
uterus, or by bilateral tumours. 

(2) General conditions. 

(а) Blood condiitons— chlorosis (rarely seen nowadays), per* 
nicious ansemia, and leucosmia. These may cause ameno- 
rrhoea or menorrhagia. 

(б) Wasting diseases — tuberculosis, diabetes, cachexia due to 
malignant disease, malnutrition. 

(c) Toxic agents — alcohol, morphia, lead (seen in pottery 
districts). 

(d) Chill, such as cold sea bathing or exposure just before a 
period is due. 

(Suppression of menstruation may be attended with severe abdominal pain. 
Exploratory laparotomy has on occasions been performed in this type of case on 
the assumption that the condition was one of ectopic pregnancy.) 

(3) Endocrine disorders. 

(а) Ovary. Absence of the ovaries causes amenorrhoea. 

(б) Pituitary. Amenorrhoea usually occurs in cases of 
acromegaly. 

(c) Thyroid. In cretinism the genitalia remain in the pre- 
puberty stage and menstruation never occurs. In 
myxoedema, contrary to the general belief, there is 
menorrhagia. Joll {Diseases of the Thyroid Gland, 
1932) considers that in hyperthyroidism menstruation 
is usually not altered in the early stages, but as 
the toxicity increases the menses diminish and often 
disappear. 
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(rf) Suprarenal gland. Hyperplasia or neoplasia of the supra- 
renal cortex is associated %vith diminishing menstruation 
and finally amenorrhoea. Virilism and hirsutism, in which 
there is an unnatural growth of hair on the chest, abdomen, 
thighs, legs and face, occur in certain diseases of the 
suprarenal gland (see page 3210). Addison’s disease is 
usually accompanied by amenorrhoea. 

(4) A ervous conditions. Certain nervous disorders such as may be 
occasioned by fright, shock, prolonged anxiety and hysteria, which are 
frequently associated nrith amenorrhoea, are not direct causes but may 
possibly produce endocrine derangement. Insanity, especially melan- 
cholia, is frequently attended by amenorrhoea. 

(6) Other factors. Changes of residence or of habits of life are fre- 
quently followed by amenorrhoia. This is seen in women travelling to 
j^tant parts or coming from country places and adopting indoor 


Dj^nosis of causes. Prejnoncy must in the first place be eicluded. 
fl „ findings when taken in comhination are 

^ “ diagnosis with a fair degree of accuracy. 

.inwfT’ early pregnancy are amenorrhcea, morning 

tend * abUity of the bladder ; the breasts also become 

On examination the breasts 
„ j ^ ° vascularity and the veins become enlarged 

and "• ““ t^ke on a bluish coLr 

in shaop a aoft ; the uterus is slightly enlarged, globular 

rnlarued and Ta “ consistency, and L ova^ is slightly 

diagnosis of ” These findings when taken together confirm a 
iatSh t '^“"“-Zondek or Friedman test will 

^tabhsh or exclude the possibility of pregnancy in 90 per cent of 

past hlto^ aHo whrtw'th^“^'-‘‘“T‘‘°“ 

this bein? fnllnTt-rari k ^ patient has previously menstruated, 

the possibilitv of tf, ^ Previous menstruation excludes 

of tife sSf tlfoTrrnf “> 

rrhcea in such i development of the uterus. Ameno- 

a much smaUer mu^Lt^'f *“ P'^Snanoy, and in 

environment. *“ anaemia, ill-health, or change of 
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Other conditions which may cause amenorrhcea are : 

(1) Dystrophia adiposogenitalis in which there is general sluggish- 
ness, mental and bodily, \vith sterility and an increasing accumulation 
of fat. 

(2) Early menopause may occur in women over 35. Here menstrua- 
tion gradually diminishes, and there are signs of atrophy of the vulva, 
vagina and uterus. 

(3) Post-pregnancy superinvolulion is characterised by a small 
uterus and by non-return of menstruation after labour or lactation. 

(4) Rudimentary or infantile uterus. In such cases the patient has 
never menstruated. 

Treatment of apparent or real amenorrhcea. In cases of apparent 
amenorrhcea the obstruction must be removed or hysterectomy be 
performed. Real amenorrhcea is not in itself a harmful symptom, as 
the patient may be healthy in every way. Certain causes of real 
amenorrhcea, however, require special treatment, e.g. anaemia. 

Under-development of the uterus and superinvolution may be 
treated with cestrin injections. 


IRREGULAR MENSTRUATION 

This term is used to designate departures from the normal in 
rhythm and in the amount of the flow. 

(1) Epimenorrhaea is a shortening of the cycle from the normal of 
28 to 21, or very rarely 14 days. The bleeding may be excessive in 
amount and the period prolonged (epimenorrhagia). 

Classification. There are four types of epimenorrhcea : 

(а) Post-partum. In this type the shortened cycle appears 
for the first time after parturition ; usually there is nothing 
to account for the altered rhythm. The cause is possibly 
over-activity of the anterior portion of the pituitary 
gland. There is usually spontaneous recovery, few cases 
lasting longer than three years. 

(б) Menopausal. This t3rpe occurs at the time of the climac- 
teric, and is usually associated with excessive loss, which 
may result in severe amnmia. On examination the uterus is 
often found to be enlarged and firmer in consistency than 

^ OL. II. — r 
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normal. This t 3 ^e of case was formerly termed chronic 
metritis, but present-day knowledge would lead us to 
believe that both the shortened interval and the increased 
size of the uterus are the result of increased hormonal 
activity of the ovaries. 

(c) Epwienorrlicea compiicaliiig fibroids is usually found at 
the time of the menopause. 

(d) The nuUiparous type is encountered in nulliparse about 
the age of 35, and is sometimes associated with inflam- 
mation of the tubes and ovaries, or with chocolate cysts of 
the ovary. Usually, however, there is nothing to account 
for the condition, which must be presumed to be due to 
endocrine imbalance. 

(2) Hypomenorrhaa is a condition in which the periods arc reduced 
in number, the cycle being extended to five or six weeks. The recur- 
rence of the periods in such cases is seldom regular, often varying from 
four to six weeks iu the same ludividual. The loss is usually excessive. 

Pathological changes. In many ways these are similar to those 
described under epimeuorrbcea. The uterus usually shows no abnor- 
mality ; the endometrium, however, may be cedematous and congested, 
and the ovaries frequently contain hamorrhagic cystic ‘follicles and 
corpora lutea, all suggestive of disturbed hormonal activity. 

(3) Oligonienorrhasa is a condition in which there is scanty menstrua- 
tion, the periods usually being regular. Puberty is often late in these 
patients, the menopause early, and the genitalia under-developed, the 
uterus being of the pubescent type. 

Treatment. Irregularity of the periods is not of itself important. 
Dysmenorrhffia or excessive loss which causes anamia must be treated. 


ilENORRHAGIA 

This is excessive loss at the period, the duration of which may or 
may not be prolonged. 

Causes. ( 1 ) Infiammations. Salpingo-odphoritis and pelvic peri- 
tomtis are among the commonest, while endometritis, folloiving post- 
partum or post-abortum infection and combined wth subinvolution, 
is sometimes a cause. 



FEMALE GENITAL ORGANS 2291 

(2) New growths. Fibroids, particularly intra-miu'al growths 
expanding the uterine cavity, probably hold second place. Submucous 
myomata may also cause menorrhagia, but are more liable to be 
associated wth metrorrhagia. 

(3) Displacements. Retroversion and retroflexion of the uterus 
are frequently associated with menorrhagia, probably due to disturbed 
ovarian activity or an associated pelvic inlkinmation. 

(4) FinuUional causes. Menorrhagia often occurs in the absence 
of any abnormal condition of the uterus. Wilfred Shaw (“ Functional 
Uterine Bleeding,” Jl. of Physiol., No. 60, p. 193, 1925) has reported 
on 200 cases of functional bleeding of this kind, in 17 per cent of which 
the ovaries were examined and found to be free from any abnormality. 
Beckwith Whitehouse (Jl. Obst. and Gtjncec. of Br. Emp., No. 4, 32, 
p. 679, 1925) is of the opinion that in these cases there is a deficiency 
or absence of the thrombokinase which is elaborated in the disrupted 
endometrium during the menstrual exfoliation. 

(6) Metropathia hcemorrhagica. The early stages of this condition 
may be characterised by excessive and regular menstruation in a small 
proportion of cases ; usually, however, the symptoms are prolonged 
and there is irregular uterine haemorrhage. 

(6) Endocrine disorders, (a) Thyroid gland. Jlyxcedema and other 
degrees of hypothyroidism are often associated wth excessive menstrual 
loss. Increased thyroid activity is occasionally attended by increased 
loss ; usually, however, there is diminished menstruation progressing 
to amenorrhcea. 

Toxic goitre {with increased B.M.R. 18-30 per cent) is attended by 
intractable menorrhagia in a small number of cases (Joll). 

(6) Pituitary gland. It is probable that metropathia hsemorrhagica 
and functional menorrhagia are due to an increase or aberration of 
anterior pituitary secretion. 

(c) Ovary. Metropathia haemorrhagica, in which condition some 
of the w’orst types of menorrhagia are seen, probably due to excessive 
follicular activity in the absence of corpora lutea. 

(7) Blood co)iditions. On very rare occasions thrombocytopenic 
purpura hsemorrhagica and the leucaemias may cause menorrhagia. 
Maingot reported several cases (see page 878), and Oldfield {B.M.J., 
p. 593, March 31, 1934) also records a case. 
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At the age of jmherfy tlie onset of ineiistniation may be attendee 
by pronounced nienorrliagia ; more often, however, there are spells o 
floodings and irregular losses, the bleeding occasionally being so seven 
as to endanger life. This condition is probably due to endoerhn 
imbalance. The approacli of the menopause may also be associated 
with menorrhagia, though liere again the losses are liable to be 
irregular ; inco-ordination of endocrine activity is probably the 
cause. 

Ini'csligation of a case of menorrhagia (see page 2195). 


TREATJIENT 

(1) Ttcsl. Complete rest in bed during the 2 )eriod is important, 
together nith restriction of strenuous exercise for a few days before- 
hand. 


(2) Pnrga'ives. Emptying of the pelvic colon and rectum relieves 
pelvic congestion ; the imigative should produce one or two free 
evacuations and then leave the bowel quiescent. Pil. colocyntludis ct 
hjoscyami, 5-8 grs. at night 48-36 hours before the period is due, \rill 
bo found beneficial. 


(3) Drugs are used chiefly to promote uterine contractions; a 
few have a sedative action, relieving anxiety and probably dimuiisbing 
blood-pressure, while others promote coagulation. Ergot has long 
een in use ; it contains four active substances, namely, ergotorin, 
tyraimne, histamine and ergometrine. The last-named of these has a 
prompt and potent action ; ergotoxin has a selective and stimulating 
effect on uterine muscle but does not act for 15 minutes; and 
I histamine stimulate contractions in all unstriped 


1 uscle. The best preparation and the one containing ergometrine is 
he Injurd extract of ergot (B.P. lou), of which 40 .^nims may 
giren . ,s. rgometrine 0*5 gr. t.d.s. is a potent preparation. 

fo ™ of high blood.pressure and 

fcotarniii ^*^1 ergot to raise intra-arterial tension. Styptol 

1-V er t ^ ® a St- t.d.s.) and stypticin (cotarnine hydrochloride 

LnJL j “".teconnnended. Other sedative drugs such as 
CalZl ““asioiially opium are useful in very nervous patients. 
000 ^, M ® "T "““y f” ‘'■tee or lorn weeks, promotes 

bbod, is ahealrhi^!"'’ 
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(4) Organic substances. Extracts of the posterior lobe of the 
pituitary gland are oxytocic and vasopressor ; the former stimulates 
rhythmic contractions, the latter tonic spasms of the uterus ; 5~10 
units should be given intramuscularly twice or thrice daily. 

Extract of the anterior lobe of the pituitary gland, which is now 
available and standardised, 100 rat units being given intramuscularly 
twice weekly or more frequently for two weeks before the period is 
due, should be tried in cases of functional menorrhagia. This sub- 
stance stimulates the development of the corpus luteum, the hormone 
of which — progestin — has a sedative effect on the uterus and endo- 
metrium and inhibits the production of oestrm. 

Progestin, the active substance produced by the corpus luteum, 
would appear to be the ideal injection ; as, however, it is difficult to 
obtain and preserve it is better to use the anterior pituitary substance 
to stimulate corpus luteum formation in the ovary. 

Insulin, which exerts an inhibitory influence on the production of 
cestrin, should be given in doses of 2-5 units daily, together mth ^ oz. 
of barley sugar t.d.s., during the interval between the periods. 

Thyroid. The dried gland substance in |-2 gr. doses should be 
given t.d.s. if there is a tendency to myxcedema or if there is a definite 
decrease of the B.M.R. 

(5) Proteins, foreign or autogenous, may be used ; the former may 
be supplied as horse serum, 2 cc. of which is injected intramuscularly 
daily for three days preceding the period ; the latter consists of whole 
blood >vithdrawn from a vein and injected into the gluteus maximus 
daily for three days before the period, or once a week for several 
months. The break-down products of these proteins afford a supply 
of thrombokinase in the circulating blood, thus promoting coagulation. 

(6) Douches. Vaginal douches, 3-4 quarts of saline as hot as can 
be tolerated {U5®-118® F.) twice or thrice daily, stimulate the con- 
traction of the uterus and arterioles. 

(7) Uterine and vaginal plugging wll usually arrest the severest 
haemorrhage. 

(8) Padiation treatment may be given by means of deep X-ray 
therapy or radium. 

(9) Operative treatment includes salpingectomy or salpingo-odplior- 
ectomy for severely inflamed and irreparably damaged tubes and 
ovaries ; ventro-fixation for fixed and retroverted uterus ; myomec- 
tomy ; curettage ; utriculoplasty ; hysterectomy ; or splenectomy 
(see page 805). 
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METRORRHAGIA 

This is internienstnial haemorrhage of any degree. 

Occurrence. Metrorrhagia and menorrhagia frequently co-exist 
and may have a common cause. Metrorrhagia alone may occur \\ith 
normal menstruation. 


Causes. Metrorrhagia is usually due to some local uterine or pehic 
condition. 

(!) Local: (a) Uterine: (i) Corpus uteri ; (ii) Cervix uteri. 
(6) Extra-uterine. 

(2) Endocrine. 

(3) General. 


(1) Local, (a) Ulerine: (i) Corpus uteri. Fibroids cause metro- 
rrhagia when they are situated immediately below the mucosa, or 
when polypoid. 

Endometrial polypi, which are less than inch in length, cause very 
slight and irregular bleeding. 

^ Retained 2 >roducls of conception cause intermittent bleeding varying 
uj amount and frequency. 

Carcinoma corporis uteri frequentlycauses post-menopausal bleeding, 
ut never menorrhagia. The bleeding is irregular, varying in amount 
and frequency, but is seldom profuse. 

(ii) Cervix uteri. An adenomatous jwlypus is the most common 
cause o metrorrhagia ; the loss is slight, is sometimes brought on by 
exertion or coitus, and does not tend to increase in amount as time 
goes on. 

CorciM"ia The bleeding is frequently first noticed on coitus and 
asioua y o owing exertion ; in the early stages there is a blood- 

I later irregular spots of blood, and finally more or 

less contmuous bleeding. 

occasions an erosion may bleed after coitus, or 
there may be a sbght blood-stained discharge. 

mav pessary, or tuberculosis of the cen-'ix 

may cause slight bleeding. 

liiomorrbage may be the fast 
nc / 1 ° ™ salpingitis or an acute exacerbation of a sub- 

acute or chrome pyo-salpingitis, or infection of an ovarian cyst. 
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(2) Endocrine. Metropathia hsemorrhagica (see page 2317). Intra- 
endometrial h®niorrhage seen in women of the child-bearing age is 
associated wth hypereemia of the endometrium and oozing of blood. 
It may occur early in the cycle or after secretory hypertrophy has 
developed. 

(3) General. An acute febrile condition such as influenza has beeji 
known to be associated "wnth sudden haemorrhage between the periods. 

Diagnosis. Intermenstrual bleeding demands full investigation 
to ascertain the cause, and must always be regarded as a serious 
symptom until proved otherwise. 

Treatment. This should be based upon the cause. Conditions 
whicli cause menorrhagia are fully described under their respective 
titles, together wth treatment. 


METROSTAXIS 

This is haemorrhage from the utenis before the onset of menstrua- 
tion or after the menopause. 

(1) Uterine haemorrhage in the new-born. 

(2) Uterine hemorrhage in young girls. 

(3) Uterine hemorrhage after the menopause. 

(1) Uieritte ?iamiorr?iage in (he neta-dorn. This consists of a slight 
oozing a few days after birth ; it may last a few hours or days, but 
always ceases without treatment. 

Cause. Nothing definite is known about the cause. It seems 
reasonable, however, to suppose that the endometrium of the infantile 
uterus may have undergone hypertrophy as the result of a large 
amount of cestrin in the maternal circulation. After birth sudden 
shrinking of the uterus might be expected to follow the complete 
withdrawal of cestrin, or perhaps even necrosis of the endometrium 
followed by slight oozing. No treatment is necessary. 

(2) Uterine hcemorrliage in young girls may be (a) precocious 
menstruation ; or (6) metrorrhagia. 

(a) Precocious menstruation may conform to one of three types : 
(i) Early onset of regularly recurring menstrual bleeding together with 
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the appearance of secondary ses characteristics, (ii) Early appearance 
of menstruation wth development of the genitalia accompanied by 
the formation of a tumour in one of the endocrine glands, such as 
the suprarenal, (iii) Early appearance of menstruation, unaccom- 
panied by other changes of puberty such as secondary sex character- 
istics. 

(6) Meirorrhagia. In this condition uterine bleeding occurs with 
no regularity in time or in amount. There are three possible causes; 
(i) Trauma as from a fall or attempted rape ; (ii) mucous polypus of 
the cervix : or (iii) grape-like sarcoma of the cervix (sarcoma botrv- 
oides). a very rare neoplasm, usually composed of mixed cells, hut 
occasionally cross-striated like striped muscle, i.e. rhabdo-myo- 
sarcoma. Bounded bluish-coloured masses having the appearance of 
a bunch of grapes may hang down into the vagina. There is rapid 
invasion of the cendx, vagina and surrounding tissues, and Viude 
dissemination via the blood stream. The prognosis is hopeless. 

(3) LTerine /j<rmorr/jage ajter the Mienopause. Bleeding may be 
said to be post-menopausal when it occurs six months after the cessation 
of menstruation. 

Causes. Probably over 50 per cent of cases of post-menopausal 
bleeding are due to non-malignant conditions. Young, in his work, 
reports on 155 cases in which 68 (44 per cent) were due to malignant 
disease. This he regards as a fair average. 

In order of frequency the causes are ; 

(i) Polypi on the cervix and endometrium. 

(ii) Ovarian tiimoiu^ (malignant). 

(in) Carcinoma of the cervix (comprising about 25 per cent of 
all cases). 

(iv) Eihromyomata. 

(v) Carcinoma of the body of the uterus (about 8 to 10 per cent 
of all cases). 

(vi) Metropathia luemorrhagica. 

(vii) Granulosa-celled tumours. 

(viii) Sarcoma of the uterus. 

(ix) Ovarian tumours (benign). 

(x) Tuberculosis of the cervix, uterus or adnexa. 

In about 15 per cent of all cases no pathological condition can ho 
found to account for the hminoirhage. Not infrequently’ for as long as 
10-15 years after the menopause the endometrium is hypertiophiod 
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with enlargement and cystic dilation of the glands. Sometimes necrotic 
patches can be demonstrated in this thickened mucosa, and at the 
same time cystic enlargement of the ovary can be palpated (metro- 
pathia hsemorrhagica). There can be little doubt that the bleeding, 
which must be regarded as menstrual, can occur many years after the 
menopause and in women comparatively advanced in years. Fresh 
corpora lutea and a recently ruptured follicle in the ovary have been 
observed in elderly women. Beclcwith Whitehouse {Canad. Med. Ass. 
Jl., Dec. 1933) had one such case, a woman of 67. In connection ^vith 
this rejuvenescence of the ovary and hyperplasia of the endometrium 
in a proportion of elderly women, it is interesting to note that in 60 per 
cent of women after the menopause, prolan has been demonstrated in 
the urine ; hypertrophy of the anterior portion of the pituitary has 
also been revealed at autopsy. Fertilisation of these late ova has been 
kno^vn to take place. Several cases of pregnancy at ages over 69 have 
been noted, and one at the age of 74. 

Bleeding from the genitaUa other than from the uterus is due to 
carcinoma or tuberculosis of the vulva, caruncle or carcinoma of the 
urethra, senile vaginitis, carcinoma or tuberculosis of the vagina, or 
ulceration of the vagina produced by wearing a ring or as the result of 
prolapse. 

Investigation of the case. All cases of post-menopausal bleeding 
should be examined without delay, and complete investigation should 
be made to exclude any of the extra-uterine conditions such as those 
cited. Three malignant conditions must be excluded, namely, car- 
cmoma cl tie cervix, cl the hcdy cl the uterus, or cl the ovaT)\ 

Enlargement of one or both ovaries, or resistance in either fornix 
in the absence of any other condition in the genital tract to account 
for the bleeding, demands abdominal exploration because of the 
frequency with W'hich post-raenopausal bleeding is associated with 
either carcinoma or granulosa-celled tumour of the ovary. 

Treatment. In cases where the abdomen is opened on the assumption 
that the ovary is the cause of the bleeding, if there is the least doubt 
about the condition of the ovaries it is safer to perform bilateral 
salpingo-oophorectomy and total hysterectomy. 


DYSMEXORRHffiA 

Dysmenorrhoea is pain associated with menstruation. This piaii 
recurs more or less in the same form and at the same time each month. 


VOL. n. — X 
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Eightj' per cent of women have discomfort of some degree. The term 
would only apply when the pain is so severe as to interfere with the 
patient’s work or pastimes. As pain is a subjective symptom its 
intensity is extremely difficult to gauge. 

Classification. Scientific classification of the V'arieties of dysmeno- 
rrhtea cannot be made ; for clinical purposes, division into the follouing 
groups is, however, useful : ° 

(i) Primary (intrinsic). 

(ii) Secondary (extrinsic). 

(iii) ilembranous. 


Primary iysmemrrhtea is the ooininonest type and is usually seen 
m young nulbparous patients ; it is essentiaUy menstrual in that it 
occurs \nth the onset of the flow or just before it. TypicaUy the pain 
IS felt m the lower abdomen, usually centrally, frequently radiating 
around the pelvis and down the thighs ; less commonly sacral backache 
may accompany the abdominal pain or may occur by itself. 

Characler of the pain. This may be ; (a) continued aching : (4) 
spasmocho ; or (c) a combination of the two types. The commonest 
variety is continued aching accompanied by sharp spasmodic or griping 
pams. iNeit m frequency is continued aching alone ; it is rare for 
spasmodic pam only to occur. 


nrrUrlr generally persists during the first and 

the nerf^l ^ Tl, ^ secoud day, but rarely lasts throughout 

in ° 14 ® continue for a few minutes to 

an hour seldom longer, and usually occur at the onset of the flow. 

aoe ef i 7 ^t ° c^es menstruation is painless until about the 

There is i i occasionally aching pain may be felt from puberty, 
patient eet become more pronounced as the 

ftt rar! f ‘1® “g® of 30 when it again diminishes ; 

anLTt n™™™ " “ spasmodic type after the age of 35. There 

a^e Pre™ “ “ “ brings reUef after this 

It b r, r' r? rr dysmenorrhma. 

tion is scantv ® puberty is late in onset menstrua- 

short lastl^’ r P™ diminishes, the period is 

rn^na fe “■'-I ‘i*® menopause is reached 

unusually early ; m such easea sterility is also comm™. 
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Pathology. In many patients no abnormality can be discovered. 
Frequently, however, there is general under-development of the 
genitals — the vagina is narrow and short, and the uterus is of the small 
adult type and cochleate, or, as I have often noted, long with slim 
lower segment and globular fundus. In the former type there appears 
to be an increased proportion of fibrous tissue, especially surrounding 
the internal os. 

Causes are obscure. Pain originates in the uterus as is evidenced 
by the fact that hysterectomy will cure the condition. 

Endometrial thickening from pre-menstrual congestion, causing 
colicky spasm and disturbed polarity in which the lower segment 
contracts simultaneously with the fundus, producing obstruction, is 
a popular theory. Irregular action due to incomplete development of 
the normal neuro-inuscular mechanism is the most probable cause, as 
this type of dysmenorrhoea is so commonly associated with an under- 
developed uterus. 

Treatment : 

(1) Hygienic. 

(2) Endocrine. 

(3) Medicinal. 

(4) Operative : (a) Injections. (6) Dilatation and Curet- 

tage. (c) Hysterotomy, (d) Presacral 
Neurectomy, (e) Hysterectomy. 

Hygienic. The adolescent girl should be taught that meustiuation 
is a natural function and a normal condition of healthy life, not some- 
thing to be regarded with either fear or disgust. 

Pain is very much relieved and frequently forgotten by healthy 
recreation and pastimes, outdoor life, sufficient sleep, and the avoid- 
ance of over-exertion. It is important to treat constipation ; a loaded 
rectum and sigmoid colon greatly add to pelvic congestion. The bowel 
should be thoroughly emptied beforehand, an excellent purgative for 
this purpose being pil. colocynth. et hyoscyam. 5 grs. at night 72 to 48 
hours before the onset of the period. This purgative will produce one 
or two actions, and leave the bmvel quiescent afterwards. Physical 
exercises are to be recommended, especially those which develop the 
muscles of the pelvic floor, abdomen and back. 

Endocrine. In all cases where the development of the genitalia 
is below normal, the uterus being of the small adult type, retroverted, 
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retroflexed, or of the long slender variety, oestrin should be injected. 
As previously stated the uterus can be brought up to a normal state 
of development by the use of this hormone, if the dosage is sufficient. 

Medicinal. Anodyne drugs used for the relief of pain are very 
numerous, the salicylates and the coal tar derivatives being among the 
most popular. The following prescription is useful : 

Acid acetylsalicyl. 10 grs. 

Phenacetin 10 grs. 

Cadein citrate 5 grs. 

This may be given in cachet form C-hourly for three days. It is 
preferable to give it with a hot drink, which is in itself to some degree 
soothmg and which also hastens the absorption of the drugs. Sharp 
spasmodic pain can usually be relieved by an injection of atropine, 
^ This type of pain may be very severe, but it seldom 
as s ong« than an hour. If the time of onset can be estimated 
atropme, gr. by mouth, should be taken. On no account must 

opium or Its alkaloids be given, as addiction to this drug may be 

acniiirp/l ® •' 


Operative, 

region of Franfcenhauser’a plexus 
h 86 per cent alcohol, 3 cc., should be tried. The needle is passed 
tte vagma vault about J inch lateral to the side of the 

is not r ^ ^ can be repeated if the pain 

is not rebeved or if it recurs. 

reliSLT'l'f “n?'' « P'r cent and give 

treatmpnt^^ u u cases. In severe cases the injection 

treatment should be given at the same time. 

tiou" ^ ^ 

eiceechu* diffi “a””!* ™devtakmg. It is also an 

and narrow vagffia. “ under-developed 

audlffi^rXeybySTnlSs^ft'"®®^^ by Jaboulay la 1891 

and hfl<5 fn Q 4.^ >nl92o. It is a very satisfactory operation, 

ectm“ Sold 

ever‘'^oiS'*hI“*’'7 dys™™rrhcea ; it must, how- 

ever, onlj be performed where other measures have failed to give 
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relief ; where the pain is particularly severe and unbearable ; or in 
patients who have to earn their living and for whom a few days absence 
from duty each month is impossible. 


SECONDARY DYSSIENORRHfEA 

(Congestive, extrinsic, or premenstrual) 

Secondary dysmenorrhcea is pain associated with menstruation 
and often premenstrual in onset ; it is essentially an acquired symptom 
due to some pelvic lesion. 

Character of the pain. The pain is always constant and aching, 
and is aggravated by exercise, exposure to cold, and constipation ; it 
is nearly always relieved when the flow is well established. 

Site. The pain is usually felt in the hypogastrium, the sacral region, 
and radiating down the thighs. Occasionally it is more pronounced on 
one side. 

Time. The pain always precedes the menstrual flow, frequently 
by as much as a week, ajid seldom lasts longer than the first day. 

Concomitant symptoms. In many patients there is accompanying 
headache and general malaise which also decrease as the flow becomes 
free. Menorrhagia is a common accompaniment. Between the periods 
there is often pelvic pain, a feeling of weight and “ bearing do^vn,” the 
jjatient feels indisposed and suffers from mental depression; some 
patients will say that their most comfortable time is when the period 
is well established and for the first few days after its cessation. In many 
instances the condition follows an abortion, parturition, or an acute 
attack of salpingo-oophoritis. 

Causes. The commonest causes are pelvic inflammations, especially 
chronic salpingo-oophoritis, pelvic cellulitis, and chronic endometritis ; 
also retroversion of the uterus with prolapsed ovaries, and occasionally 
tumours such as fibroids or ovarian cysts lying in the pelvic cavity. 

Treatment should aim at the removal of the cause where possible. 
Much relief can be obtained through alleviating pelvic congestion by 
evacuation of the rectum and sigmoid colon and by copious hot 
douching for two days before the period is due. Rest in bed, or avoid- 
ance as far as possible of exertion, hot douches night and morning, and 
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hot hip baths for ten or fifteen minutes each night before retiring ate 
advised for relief of the pain. Drug treatment for relief of pain is the 
same as that advised for primary dysnienorrhcea. 


MEIIBRAKOUS DYSMEKORRHCEA 
(ilenstrual Exfoliation) 

This is a comparatively rare form of dysmenorrhcea which is 
accompanied by the passage of casts from tlie uterus. Typically, 
before the period there is aching pain which increases in severity, 
becommg spasmodic and colicky until a mass (a cast) is passed from the 
ute™, after which the pain suddenly ceases and the flow, which was 
at first scanty, is established. 


Costs. Stevens states that there are two types of casts : (i) the 
sohd, and (ii) the hollow triangular. 

The solid uterine cast is much the commoner, resembling the uterine 
cavity m shape, and consisting microscopically of a fibrillated stroma 
containing leucocytes, red blood cells, and shreds of endometrium. 
Ihe hollow trmngnlar cast is flattened from before backivards 
at the base, the walls being about i inch thick, 
nntai 1 inside, and rough and shaggy on the 

^“^“P'Mlly It consists of stroma cells, glands, and 
extravasated blood. Xo decidual cells are seen. 

the ^ dysmenorrhcea can be distinguished from 

min wliieb^ m spasmo le variety by the pronounced character of the 

dislviffmsTeJ /rS 

scopicallv ^opic gestation, which is seen micro- 
glands t;omposed entirely of large decidual cells and uterine 

blood cIm™deddu{lTe!h^nd\b^h”*°^'“' 

numbers ’ characteristic chorionic villi in large 

fibriUus TOslf^rith' red*^ microscope to consist of a 

chorionic v Hi . „ Mrpuscles. Ro decidual ceUs, 

cfioriomc viUi, stroma ceUs, or uterine glands are visible. 

or ** knoivn as to bow these casts ate formed 

why they are shed. In the soUd type the microscopical appearance 
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suggests that the extravasated blood coagulates in the superficial 
layers of the endometrium instead of escaping as fluid into the uterine 
cavity ; this coagulated blood then becomes a foreign body and is 
expelled by uterine contractions, stripping off in the process the 
superficial part of the endometrium with which it is incorporated. 
Patients of any age may be affected. The condition has been known 
to appear for the first time after miscarriage or labour. Many such 
patients, however, are sterile. Pregnancy is not a natural cure as 
is the case in primary dysmenotthoea. The condition is not 
harmful in itself, and treatment is required only for the relief of 
pain. 

Treatment is the same as for primary dysmenorrhcea. Drugs, 
especially injections of atropine gr. just before the spasm reaches 
its greatest intensity, will occasionally ease the pain, ffistrin or other 
hormones in adequate dosage have not to my knowledge yet been 
given a trial. Curettage is said to cure a very small percentage of 
cases or bring relief for a time. Injections of alcohol into Franken- 
hauser’s plexus should be given, and repeated if necessary. If this is 
not successful then presacral neurectomy is indicated. Where even this 
fails, radiation may be advised, or, better still, hysterectomy. 


1^*TERMENSTRUAL PAIN 
(Middle pain, or Mittelschmerz) 

This is pain recurring regularly between the periods. Pain of an 
aching nature is felt in the lower abdomen and sacral region, and lasts 
about a week, beginning about 10-14 days after the onset of menstrua- 
tion. 

Causes are not known. It is usually aii acquired condition, seldom 
arising at the time of puberty. Single and married, nulHparous 
and parous patients seem all to be equally affected, and it has been 
known to occur for the first time after labour. Exploration of the 
abdomen may show the pelvic organs to be normal ; chronic salpingo- 
oophoritis, however, is not infrequently associated with the condition, 
and occasionally there is retroversion of the uterus with prolapse of 
the ovaries. Rhythmicity of the condition and its occurrence about 
the time of ovulation suggest ovarian origin. Sclerosis of the surface 
of the ovaries making dehiscence of the ovum difficult and painful has 
been suggested as a possible cause. 
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Trmlment. Examination should be made for evidence of pelvic 
inflammation or displacement of the uterus with ovarian prolapse, 
and appropriate operations performed ; otherwise treatment is on the 
same lines as for dysmenorrhoea. TOen the abdomen is opened to 
deal \rith retroversion or prolapse of the ovaries, presacral neurectomy 
may occasionaDy be indicated. 


A^■OiIALIES OP PBECXAXCY 
ABORTION 

Abortion is the premature expulsion of the embryo. The condition 
probably belongs more strictly to the field of obstetrics, but is so 
frequently encountered that it is one of the commonest conditions 
vdth. which the gymecologist has to deal. 

Cnjwes : 

Itenne congestion due to displacements such as retroversion, to 
wtroflexion, fibroids (especially submucosal), and to salpingo-oophoritis. 

ngorged capillaries rupture when fright or accident causes an increase 
of blood-pressure. Bleeding when once started tends to spread and 
separate the chorion from the decidua. When a clot forms it acts 
as a foreign body stumilating uterine contractions which eventually 
expel the embrj’o. 

General ,Useaeee attended by marked pyrexia, such as the specific 
fevers, are frequenUy foUowed by abortion. The toxffimia which 
produced the fever is probably responsible for the death of the feetus 
c ^ su seqneutiv expelled. Nephritis, cither as the acute “ preg- 
nancy kidney or as the clirouic variety with raised blood-pressure, 
IS a very common cause. Cardiac failure and cirrhosis of the liver may 
congestion and engorgement of the capillaries in the 
endometnum vnth subsequent hemorrhage. Diabetes mellitus, tuber- 
culosis, oraneima is occasionaUyresponsible forfhe death of the embryo. 

bv n “si', or anxiety can only cause abortion 

by ra sing blood-pressure with occasional chorionic hLorrhage. 

abortion cervix are sometimes associated with 

this^stoiTb ’'1”“ ■'ue to syphihs. Alter 

deveWd I '^“=0 frequently produces infarction the fully- 
developed placenta with the consequent death of the feetus. 

devM ™ ‘to usual cause being under- 

development of the uterus. 
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Frognosis. After three or four abortions the patient usually goes 
to full term wth normal subsequent pregnancies. 

TreeUynent is operative or by means of endocrine extracts. 

Operations are performed for repair of cervical lacerations, removal 
of fibroids, and correction of displacements, while dilatation and curet- 
tage may also be deemed necessary. 

Endocrine trealment. This consists of injections of oestria to bring 
the uterus up to a normal state of development, and the use of a 
luteinising hormone such as antuitrin S, 100 rat units of which are 
injected twice weekly, beginning as early as possible after the first 
period is missed and continuing to the 20th week of pregnancy. This 
promotes g^o^vth of the corpus luteum, which again manufactures 
a hormone (progestin) which has a sedative action on the uterus and 
inhibits follicular ripening and production of cestrin. The patient 
should also be kept in bed for two or three days at the time of the 
suppressed periods as there is an increased tendency to hemorrhage 
at this time. 

Eor clinical purposes abortion may be grouped into : 

(1) Threatened. 

(2) Inevitable. 

(3) Incomplete. 

(1) Threatened abortion is characterised by uterine hemorrhage of 
varying degree and slight pelvic pain. A history of amenorrhcea for 
two, three, or four months, accompanied by symptoms and signs of 
pregnancy, can usually be obtained. The os uteri is always closed. 

It is important in all cases of threatened abortion to exclude the 
possibility of extra-uterine gestation. 

In ectopic gestation the pain is always severe and continuous 
wth frequent exacerbations. Bright red blood and clots are seldom 
passed. Usually the loss is slight, being more in the nature of a brownish 
discharge. A decidual cast is passed in about 20 per cent of cases. 
It is never infiltrated with blood clot, but is white, thick, and smooth 
and shining on its inner surface. Microscopic examination will show 
it to consist of masses of decidual cells wthout any evidence of 
chorionic villi which are invariably present in intra-uterine pregnancy. 
The patient, too, is very ill, the pulse tends to be rapid, and there may 
be symptoms of internal hsemonhage. There is marked tenderness 
in the hypogastrium and vaginal fomices. 
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Carcinoma of the cervix is a rare but possible complication of early 
pregnancy, and one Avhicli demands careful examination with a 
speculum in all cases. 

Treatment. Absolute rest in bed and the administration of sedative 
drugs, morphia { gr., should be given twice daily for three days 
while the patient is kept under observation. The following mixture 
may also be given a trial : Sodium bromide 15 grs. \vith tinct. hyoscyam. 
40 minims t.d.s. for three days. Antuitrin S 100 r.u. daily until bleeding 
has ceased may also be found beneficial. 

(2) Inevitable abortion is characterised by all the symptoms and 
signs of abortion together with dilatation of the os uteri, so that some 
part of the embryo may he felt within the cervneal canal. Haeniorthage 
is usually profuse. The condition must be distinguished from a fibroid 
in process of extrusion or a chronic inversion of the uterus. Xeither 
of these conditions is attended by symiptoms and signs of pregnancy, 
nor is there a history of amenorrhoea. 

Treatment consists of rest in bed with strict supervision ; no active 
steps should be taken unless complications arise. In the majority of 
these cases there is spontaneous and complete evacuation of the uterus. 
The complications which may require treatment are hiemorrhage and 
sepsis. 

Hsemotthage is verj’ common. It is often free and is sometimes 
severe enough to cause a pronounced degree of anaemia and collapse. 
The death-rate from hsemorrhage. however, is very low, less than 
1 in 500. Bleeding tends to stop spontaneously, but if persistent, it 
can usually be arrested hy an intramuscular injection of pituitrin 1 cc., 
together with ergotamine tartarate gr., or by one of the other 
preparations of ergot. Liquid extract of ergot 1 drachm by mouth is 
most elTectual. As an additional measure the vagina may be packed 
with a roll of gauze soaked in eusol or glycerine. 

AlTien there is much collapse heat is applied, the head is lowered, 
and restlessness and distress are allayed by a hypodermic injection 
of morphia ^ gr. with atropine gr. An intravenous infusion 
of 30 oz. of normal saline, gum saline 6 per cent, or glucose solution 
10 per cent to which may be added insulin 5 units may be given. 
500 cc. of citrated blood may be transfused and may possibly help 
to raise the patients resistance to infection. 

Sepsis is a serious complication and is the usual cause of 
death. 
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(3) Incomplete abortion is the retention of all or part of the 
membranes. When seen early it presents the same symptoms and 
signs as inevitable abortion. Occasionally the cervix is sufficiently 
dilated to admit a finger, when the retained membranes can be felt. 
Bleeding is sometimes free and the uterus is enlarged, soft, and globular 
in shape. 

The nature of the condition is obvious when an embryo has been 
passed ; othenvise the diagnosis must be made on the history of 
amenorrhcea and symptoms of pregnancy together mth the physical 
findings on examination. There is always the menace of sepsis. 

Treatment. When seen early the uterus should be encouraged to 
expel its contents by the administration of pituitrin 1 cc. intra- 
muscularly every 4 hours for six doses. Liquid extract of ergot 
1 drachm t.d.s. is given at the same time. This treatment may be 
repeated after an interval of 24 hours and usually results in evacuation 
of the uterus. 

When these efforts fail and the patient has been under observation 
for five or six days without symptoms of fever, the uterus remaining 
large and soft and bleeding being slight but persistent, then digital 
evacuation is advised. 

Septic abortion. Sepsis, as already mentioned, is a serious com- 
plication and almost the only cause of death in such cases ; recovery is 
usually followed by much ill-health. Sepsis is often the result of an 
attempt to procure abortion. Pathologically it is identical wth puer- 
peral sepsis, and the following complications may occur : endometritis, 
salpingitis, peritonitis, pelvic cellulitis, thrombophlebitis, pyaemia, or 
septicemia. Salpingitis and peritonitis of a severe nature are more 
commonly seen in septic abortion than in puerperal sepsis. High 
fever is frequently associated wth infection of retained products of 
conception (incomplete abortion). The streptococcus is the usual 
causative organism. Sepsis complicating abortion must be distin- 
guished from pyelitis, which may also follow abortion and be attended 
by marked pyrexia. A bacteriological examination of the urine will 
prove the presence or absence of pyelitis. 

In all cases a bacteriological examination of the interior of the 
uterus should be made. 

Treatment is conducted on the same lines as for puerperal sepsis, 
repeated blood-transfusions being given and glycerine injected into 
the cavity of the uterus. A large gum elastic catheter is passed 
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into the uterus up to the fundus and left in situ. Glycerine 2 drachms 
is then injected very slowly every two hours. No attempts sliould be 
made to remove retained products when there is any degree of pyrexia. 
Glycerine treatment, as just described, is carried out until the tem- 
perature returns to normal, after which an interval of lO-U days 
must be allowed before evacuating the uterus. 

Persistent hmnorrhagefolloieing abortion. Continuous bleeding follow- 
ing an abortion, and \vithout a free interval, is indicative of the retention 
of the products of conception. The first period after an abortion is 
almost invariably profuse. A type of case frequently seen is that in 
which bleeding as a continuous daily loss, rarely excessive in aniomit, 
persists for several weeks. Similar cases are sometimes seen after 
UQimal delivery. 

The cause of this bleeding may be subiuvolution, endometritis, 
retroversion of the uterus, deficiency of blood calcium, or functional 
disorder — metropathia hcemorrhagica. A cystic ovary is frequently 
palpable and the endometrium may show areas of necrosis. 

The condition must be distinguished from retained products and 
chorionic carcinoma. In the case of retained products the uterus is 
bulky and soft, and the cervix is sometimes sufficiently patent to 
admit a finger ; in chorionic caremoma, a rare sequel of abortion, 
bleeding is free and purple nodules may be detected in the lower part 
of the vagina. Confirmation of the presence of chorionic carcinoma 
may be afforded by the Aschheim-Zoudek or Friedman test. 

Treatment is the same as for menorrhagia. 

MOLE 

Another anomaly of pregnancy is the formation of a mole, either 
carneous or hydati^form. 

Corneous mole (missed abortion) is an infrequent condition con- 
stituting only 1 per cent of all cases of abortion. The ovum usually 
dies between the 8th and 10th weeks, but is not immediately expelled. 
Repeated hemorrhages occur into the chorion and decidua. The 
ammotic sac can as a rule he seen in the centre of the mole, surrounded 
by lamina of compressed clot. The causes are unknown and the 
uterine tolerance of this “ foreign body ” is also obscure. 

Sgm;ptoms. Slight bleeding usually occurs at the time of the death 
of the embryo, followed by a long period of amenorrheea. Sooner or 
later bleeding and discharge, sometimes attended by pains, start 
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again as the uterus attempts to empty itself, which it invariably does 
spontaneously in due course. The period of amenorrhcea may last for 
several months and on occasions for as long as two years. The uterus 
is found to be as large as that of a six or eight weeks’ pregnancy but 
much firmer in consistency. The cervix is slightly softened, and 
Hegar’s sign is absent. 

Where the typical history is present — a period being missed, then a 
slight hsemorrhage followed by a long spell of amenorrhcea — the 
diagnosis presents no difficulty. Difficulty may, however, arise where 
the patient has miscarried at the time of the initial hsemorrhage, and 
again become pregnant ; in the latter case the symptoms and signs of 
normal pregnancy will be present. Hegar’s sign will probably be 
noted, and if the case is watched for a month, increase in size and 
softness of the utenis can be detected. 

Treatment. Patients frequently insist on evacuation of the uterus, 
and if bleeding and foul discharge are present delay is not advisable. 
Medical treatment which is often successful should first be tried ; 
quinine bihydrochloride, 5 grs. (in capsules), S-hourly for four doses, 
and extract ergot liq., 1 dr., are given, and pituitrin, 1 cc., is injected 
4-hourly for four doses. Hot douches of dettol 1 drachm to a quart 
should be given t.d.s., and after the second dose of quinine, ^ oz. of 
castor oil is administered. This scheme of treatment may be repeated 
every second day for a week. 

Operative treatment consists in the insertion of three or four dry 
sterilised laminaria tents into the cervical canal. Treatment with 
pituitrin and ergot is carried out at the same time, and evacuation 
usually takes place within 48 hours. 

Another method is to dilate the cervix and pack the lower uterine 
segment with gauze soaked in glycerine containing 2 per cent 
iodine. The vaginal vault is also tightly packed, and pituitrin and 
ergot given. The packs are removed in 24 hours, by which time the 
mole will probably have been e^elled into the vagina. These methods 
are safer than wide dilatation of the cervix and immediate 
evacuation. 

Hydatidiforni mole, or hydatidiform degeneration of the chorion, is 
a change which afiects the grooving embryo very early, probably as soon 
as the villi become vascularised (fig. 1179). It is essentially the result 
of an excessive proliferation of both the sync3^ium and Langhans’ 
cells ; the connective tissue of the villi, being unable to keep pace 
with the growth of the trophoblast, consequently becomes oedematous. 
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The villi thus increase enormously in size and swell out in an irregular 
manner, resembling a string of beads or a bunch of grapes. 

The cause is not known. Excessive g^o^vth of lutein tissue is 
almost invariably associated -with hydatidiform mole, and in about 
50 per cent of cases there are large corpus luteum cysts. These quicklr 
disappear after expulsion of the mole. 

Sifmploms and Signs. The most characteristic sign is enlargement of 
the uterus greatly in excess of the duration of the pregnancy, e.g. the 
fundus uteri maybe up to the umbilicus 
with a history of twelve weeks’ ameno* 
rrhoea. On rare occasions there is 
little appreciable increase in the size 
of the uterus. AVhen there is enlarge- 
ment it is partly due to cystic expansion 
of the \*iUi and partly to retained blood 
clot. Continuous bleeding occurs 
sooner or later and may quickly pro- 
duce marked anremia. The patient 
looks ill, drawn and ansioirs, and 
her appearance suggests toxjcmia in 
addition to an®mia. 

Pain is a common symptom, and 
b usually continuous with intermittent 
exacerbations. 

On examination the enlarged uterus 
F-; UT-j -uimnBiroaa Mo doughy and occasioually UTegular 

‘Hosiosic Aiiii ^ consbtency. If a characterbtic 

vesicle is passed, the diagnosis is 
laiii. or BiowiL -uc.) then assured. 
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carcinoma ™ is the development of chorionic 

mole Thi- follow hvdatidiform 

“ stm ““'■f '•>■”8'^ n^y take place while' the mole 

evacuati„“ “'eral weeks or months after 


at onra^"be' emntiWr v “ established the uterus should 

bleeding ceases ini' few™’ a’f 

“‘-ys. The Aschheim-Zondek or Friedman 
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test should be carried out in a month’s time to determine whether or 
not any chorionic tissue is still growing. 


BISPI,ACE5IENTS 

Descent or jirola'pse of the uterus is fully described under Diseases 
of the Vagina. (See page 2241.) 


Backward displacement — retroversion and retroflexion (fig. 1 180). The 
fundus of the uterus may be turned backwards with the cervix directed 



BY THE rROMONTORY Of THE SACRtTU. AM} THE C£R> IX 
IS TI.BNEO in-WARBS AND FOKHARDS ^0HfRES51^Q 
AND EIONOAIINQ THE NECE OF THE Bl tDDER WHICH 
IS GPEATET DISTENDED 

forwards — retroversion, or it may be bent backwards \\dth the cervix 
pointing backwards or do\vnwards — retroflexion. The former is 
slightly more common, the latter often being associated with some 
degree of under-development of the uterus. Both may be congenital 
or acq^uired. 

Congenital retroversion, is frequently found in virgins and nulli- 
parous women, the uterus occasionally being of the small adult type. 

Treatment, None is required for the retroversion except when it 
causes dysmenorrhoea, sterility, or repeated abortions. 

If, however, the condition is discovered when performing an 



2312 POST-GRADUATE SURGERY 

appendicectomy for sub-acute or interval cases, Gilliam’s operation 
should be performed. 

Acquired retroversion and retroflexion. The chief causes are preg- 
nancy and the dorsal position in the lying-in period. As the result of 
the former all the ligaments and supports are softened and relaxed, 
whilst the latter allows the bulky uterus to fall backwards. 

Other conditions producing retroversion are adhesions and tumours. 
Adhesions result from an attack of salpingo-oophoritis or pelvic 
peritonitis, and as the result of organisation of plastic lymph, they 
occur between the tubes, ovaries, back of the uterus and the pouch of 
Douglas, the uterus being gradually dTa^vn backwards towards the 
rectum. Occasionally the inflammation may anchor a uterus which is 
already retroverted. 

Fibroids growing in the fundus, especially in the posterior wall, 
or ovarian cysts may also by their weight bring about this condition. 
Retroversion is never due to an accident or fall. 

Symptoms may be slight or absent. The most common, however, 
are lassitude, backache, and a feeling of weight and “ bearing do^vn ” in 
the pelvis, especially after walking and standing. 

Menorrhagia, dysmenorrhoea due to congestion of the uterus, 
leucorrhcea, or dyspareunia are also fairly constant symptoms. 

Diagnosis. A careful bimanual pelvic examination should reveal 
the condition. 

Prolapse of the ovaries also frequently occurs, causing aching 
pelvic pain, dysmenorrhcea, or dyspareunia. 

Another complication is incarceration of the retroverted uterus 
when gravid, causing difficult micturition and finally retention of urine 

(fig. 1181). 

Other complications are salpingo-oophoritis, fibroid, and ovarian 
tumours. 

Treatment. Baclovard displacement without symptoms requites 
no treatment. This applies specially to unmarried women with the 
wngenital type of retroverted uterus ; indeed, it is unwise even to 
inform these patients of the presence of the condition. In this type 
the uterus could not be maint^ed in a for\vard position even if it 
were secured by instrumentation under anaesthetic. Treatment is 
required for the relief of pelvic pain, backache, menorrhagia, dysmeno- 
xrheea, and dyspareunia. 
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Anteversion and Antejlexion, Anteversion with a very small degree 
of anteflexion is the normal position of the uterus. Anteflexion which 
may be pronounced and associated -with symptoms is divided into 
two types : 

Co)igenital type (cochleate uterus) is usually associated uith under- 
development (see fig. 1177). 

Acquired type, due to contraction of the cervico-pelvic ligaments 
as the result of cicatrisation following acute cellulitis or chronic 
inflammation secondary to a chronic cervicitis, causes pelvic pain, 
dysmenorrhcea, and occasionally dyspareum'a. 

Treatment consists of hot douches and diathermy. 

Lateral displacement may be due to pressure of a broad ligament 
cyst, to a fibroid, or to cicatricial contraction resulting from cellulitis. 

Treatment consists of the removal of the cyst or fibroid, and the 
relief of pain In the cicatricial tissue by hot douches and rectal 
diathermy. 


IKVERSIOS OF THE UTERUS 

This is a very rare condition and, strictly speaking, is not a 
displacement. It may be acute or chronic, and either complete or 
incomplete. 

Acute inversion, which is usually complete, occurs during or after 
the third stage of labour. It is generally spontaneous, but may be 
caused by pulling on the cord while the placenta is still attached, or 
by dipping the fingers into the top of the still flaccid fundus uteri in 
an attempt to express the placenta. 

Occasionally puerperal inversion is incomplete. The condition is 
then less serious and can easily be dealt with, but may escape detection. 

Sympfo)ns. Acute puerperal inversion is attended with pain, 
hfiemorrhage and collapse. Shock is severe and out of all proportion 
to the amount of blood lost. On examination a dark red or purple 
mass, pyriform in shape and nanowng towards the upper end, may 
be found in the vagina or protruding from the vulva. The rough 
placental site and occasionally the tube orifices may be seen. At the 
upper end the tight constricting ring of the cervix (w’hich seldom everts) 
can be seen and felt. The condition is very serious, the mortality being 
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about 65 per cent. The patient may die immediately of shock and 
hemorrhage, or subsequently from sepsis. 

Treatment. Xo immediate attempt at reposition should be made. 
The vagina should be packed with gauze soaked in warm eusol to 



OTest hemorrhage, and the patient treated for shock. Blood-transfusion 
should be given where possible, and especially if there has been serious 
nasmorrhage (see page 2544). 


Chrome puerperal rnveriion may be complete or incomplete. It may 
be recognised within a few days of labour or escape detection for 
several months. The everted uterus may occasionally become infected 
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and ulcerated, and sloughing areas due to pressure of the vaginal walls 
or constriction of the cervix may be produced, giving rise to a purulent 
discharge. 

The symploim are pelvic pain, bleeding, discharge, and sometimes 
fever due to toxaemia. On examination the inverted fundus is found in 
the vagina or protruding externally, and on bimanual examination the 
uterus is absent from its normal position and a cup-shaped depression 
is felt in its place. If the case is of some standing the condition must be 
distinguished from a fibroid in process of extrusion. In the case of 
inversion the passage of a sound will reveal foreshortening of the uterine 
cavity. Difiiculty will arise where there is partial inversion of the 
uterus together with a fibroid in the inverted fundus. The cavity is also 
foreshortened, but the rounded firm tumour can usually be identified 
by careful palpation. 

TrealinoiL An attempt may first be made to evert the turned-in 
fundus -ivith an Aveling repositor. The most satisfactory treatment, 
however, is operative (see page 2545). 

A fibroid, or on extremely rare occasions a sarcoma, growing from 
the fundus may cause inversion, the tumour being extruded by muscular 
contraction. The usual process, however, is extrusion ^vithout 
inversion. 

INFECTION’S OF THE CORPUS UTERI 

Acute septic endometritis may be : 

(1) Puerperal or post-abortum. 

(2) Gonococcal. 

Gonococcal endometritis is due to invasion of the endometrium by 
the diplococcus intracellularis. This infection ascends from the cervix 
by direct continuity of surface and may follow’ an acute attack or an 
infection of long standing ; sometimes it follows a menstrual period 
or occurs after labour or abortion. 

Symptoms. The stage of onset is seldom recognised. Intra- 
menstrual uterine hjEinorrhage or an increased loss at the period is 
often the first indication. There is usually backache and pelvic pain, 
and there may be slight fever. Sometimes these symptoms are more 
marked, resembling acute septic endometritis. On examination there 
are usually signs of gonorrhoea, either pus in the urethra, or muco- 
purulent discharge from the cervix indicating an erosion. The uterus 
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may be tender to bimanual compression. Tbe condition must be 
distinguislied from the hffimorrhagc of early pregnancy and that 
attending acute salpingitis. There will be no amenorrhcea or delay in 
the onset of menstruationj as is almost invariable in pregnancy. 

In acute salpingitis the sjuiiptoms are more marked, and there is 
tenderness in the hj’pogastrium and fomices, whereas in acute 
endometritis the uterus alone is tender. 

TreaUnent. Eest in bed is indicated. The cer\TX should be swabbed 
with 10 per cent picric acid in absolute alcohol and dilated sufficiently 
to admit a Xo. 6 rubber catheter. This is then stitched to the anterior 
lip of the cervix and 2 dr. of glycerine are run into the uterus every 
4 hours for four days. 

Chronic Endometritis. 

There is a very small group of cases in which a true chronic inflam- 
mation of the endometrium is found. The condition is, however, 
believed to follow acute septic or gonococcal infection. 3Iuch of what 
was formerly called endometritis is now regarded as endometrial 
hypertrophy due to endocrine dysfunction, ilicroscoplcal examination 
of endometrium removed with the curette exhibits a nide range of 
appearances, depending upon the stage of intermenstrual groivth 
reached when curettage was performed. Tbe most characteristic 
findings appear to be endometrial thickening and leucocytic infiltra- 
tion. The endometrial hypertrophy is probably due to the normal 
change which precedes menstruation. Leucocytic infiltration is seen 
in small areas of the endometrium in which there are nests or groups of 
pol^-morphonuclear leucocytes or numbers of large ovoid plasma cells, 
the protoplasm of which contains numerous granules staining with eosin. 

Symptoms. There is often menorrhagia, leucorrhcea, and backache, 
and in some instances sterility and a tendency to repeated abortions. 
The uterus is occasionally enlarged to a slight degree and tender to 
pressure. The leucorrhcea is dne to an associated cervicitis. 

Treatment is palliative or operative. Palliative treatment is the 
same as that described under menorrhagia (see page 2292). Operation 
consists of curettage and swabbing of the uterus with an antiseptic 
such as 10 per cent picric acid in absolute alcohol. 

Senile Endomelrilis. 

This is a septic infection of the uterine cavity occurring in women 
past the menopause. The streptococcus pyogenes is the most common 
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causative organism and is frequently found in association with the 
bacillus coli. The endometrium is replaced by granulation tissue, 
while there is usually an associated senile vaginitis, and sometimes 
pruritus vulvce. 

Symptoms. There is purulent foul-smelling discharge, irregular 
haemorrhage, toxaemia, and occasionally cachexia. 

Treatment. Curettage should be performed to ensure that the 
bleeding is not due to carcinoma. As the uterus is exceedingly soft and 
thin, the greatest care must be taken not to perforate it with the 
dilator or curette, as a subsequent spread of infection into the perito- 
neum or cellular tissues is liable to be fatal. After curettage a rubber 
tube should be inserted into the cavity and stitched to the cervix, 
and glycerine injected 3^ times daily. The results of this treatment 
are as a rule very satisfactory. 

Pyomeira. 

This is an accumulation of pus in a cavity of the uterus due to 
obstruction of the cervix and poor contractility of the musculature. 
It is most commonly due to carcinoma of the cervix, rarely to carcin* 
oma of the body of the uterus, or it may follow a senile endometritis. 
A small quantity of pus may be present or the uterus may be greatly 
distended and the walls thinned. 

Symptoins are the same as those of senile endometritis. On 
examination the uterus is found to be enlarged, and when a sound or 
dilator is passed foul viscid pus slowly escapes. 

Treatment is the same as that for senile endometritis, except when 
there is great distension. MTien there is much pus or when there is 
recurrence after treatment total hysterectomy should be performed. 


METROPATHIA H^ilOREHAGICA 

This is a condition in which there are changes in the uterus and 
ovaries associated with prolonged and sometimes severe uterine 
haemorrhage. 

Uterine changes. The uterus is enlarged, firm in consistency, and 
the normal anteflexion is straightened out. The uterine wall may be 
increased in thickness up to an inch as the result of myo-hyperplasia, 
and of general hyperplasia of all the other elements such as fibrous 
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tissue and, in uiultipar®, elastic tissue. The endometrium is greatly 
thickened and thrown into folds, with the formation of tongue-shaped 
projections which are often red or plum-coloured at the tip as the 
result of interstitial hsemorrhages. Numerous necrotic areas occur. 
Microscopically the thickening is seen to be due to hyperplasia, partly 
of the stroma cells, but mainly of the gland elements. As the result 
the glands are increased in length, tortuosity and calibre, especially in 
the middle layer, often forming cystic spaces filled wth coagulated 
mucous and desquamated cells. The necrotic areas are void of a 
covering epithelium, the stroma and gland cells are seen to be under- 
going ^integration, and there is a surrounding zone of intense 
hyperasmia. In many ways these changes resemble the disintegration 
of the endometrium associated with menstruation. 

Oinn'an changes are : (a) The presence in one of the ovaries of 
thm-walled unilocular cj-sts containing clear serous fluid and varjung 
m size up to inches m diameter. The number of cysts varies from 
one to three, seldom more. (6) General atrophy of the ovarian tissue 
around the cysts and in the opposite ovary, (c) Absence of a corpus 
luteum— perhaps the most significant feature. In young patients 
there may be no evidence of corpora albicantia, an indication that a 
corpus luteum has failed to develop. 

Microscopically these cysts are lined with granulosa cells which 
occasionally, with those of the theca interna, show signs of atrophy and 
disintegration. In the majority of cases the follicles have not ruptured, 
but where this has taken place it is not followed by the development 
of lutein cells. 

The disease is most commonly seen in parous women between the 
ages of 40 and 45, but it may affect patients of any age from adolescence 
until the time of the menopause. 

Symptoms. The most characteristic feature is a prolonged spell of 
6-8 weeks’ continuous slight bleeding. This often follows a spell of 
2-3 months’ amenorrhoea, or may begin at the time of a regular 
period. Frequently the continuous bleeding is preceded by several 
months of severe menorrhagia, while in certain cases menstruation has 
previously been in every way normal. 

Examination reveals a large firm uterus and an enlarged ovary. 
Usually there is no sign of pelvic inflammation, displacement, or 
fibroids, although the last mentioned may be present. 

The cause of the condition is not definitely knomi. It seems 
reasonable to presume, however, that it is due to an excessive pro- 
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duction of cestrin ux the absence of the inhibitory effect of progestin. 
Moreover, it is highly probable that there is some other hormone, 
excessive in amount or abnormal in character, which has a constant 
stimulating effect upon the ovarian follicles. This may be due to 
over-activity of the anterior part of the pituitary gland producing 
the follicle-ripening substance — prolan A. (rho. 1), or some other gland 
such as the suprarenal cortex may be elaborating an abnormal or 
excessive hormone. It is possible also that there is an absence or a 
diminished production of the Juteinising hormone of the anterior 
pituitary — prolan B. (rho. 2). 

Treatment. In many cases palliative treatment is imsatisfactory. 
In young patients every effort should be made to avoid removing the 
uterus. Measures as outlined under “ Menorrhagia ” should be adopted. 
Inhibitory substances such as luteinising hormone and insulin should 
be given a trial ; the former is administered as antuitrin S. 100 r.u. 
daily for several weeks ; the latter should be given in doses of 2-10 
units daily together with ^1 oz. of barley sugar three or four times 
daily. Curettage may be necessary, but whilst affording relief in 
certain cases, it does not effect a cure in more than 20 per cent. Watch 
should be kept on the patient's general health, and a hemoglobin 
estimation frequently made ; if this is persistently falling, more radical 
measures are indicated. 

Utriculoplasty may be advised, but the patient should be warned 
that it may be unsuccessful. Hysterectomy should not be delayed 
until a serious state of anajinia has been established. Radium or 
X-rays will also cure the condition, but ^Tith the disadvantage of 
producing an early menopause from destruction of the ovaries. 

Fibrosis Uteri (chronic metritis) must be classified with metro- 
pathia haemorrhagica and functional menorrhagia. There is uterine 
enlargement associated xvith intractable menorrhagia and frequently 
prolonged and irregular bleeding. 

In the past much attention has been given to certain histological 
changes in the uterine wall, which were held to accoxmt for the uncon- 
trollable haemorrhage. In some uteri there is a large proportion of 
fibrous tissue among the muscle bundles ; in others an excess of elastic 
tissue in the intima of blood-vessels, surroimding arteries, and scattered 
throughout the musculature. It was thought that these fibrous and 
elastic elements replaced the muscle and interfered xvith its con- 
tractiUty, thereby removing one of the potent factors in the control of 
haemorrhage. Other uteri showed no abnormality in the relative 
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amount of fibrous and elastic tissue, there being a general hypertrophy 
of all the elements. In the majority of these cases the endometrium 
is greatly thickened and polypoid, showing the same histological 
changes as have been noted in metropathia hmmorrbagica. In a small 
percentage atrophy of the endometrium is also noted, these cases 
probably falling into the same group as those described under functional 
menorrhagia. 

The relative increase of elastic tissue is the normal condition 
following pregnancy and is roughly proportional to the number of 
children borne. Increase of fibrous tissue is probably due to previous 
endometrial or perimetrial infiammation, or to prolonged congestion. 
The general hypertrophy of the uterus is probably due to excessive or 
deranged hormonal activity, all the elements in the particular uterus 
affected taking part in. the general hyperplasia. 


New Gro\vths op tue Body of the Utebus 
Tliese are : 

(A) Innoctnl. (1) Adenomatous polyp. 

(2) Fibro-adenomyomatous polj’p. 

(3) Fibromyoma. 

(4) Endometrionia. 

B) ^lalignanf. ( 1 ) Carcinoma. 

(2) Chorionic carcinoma. 

(3) Sarcoma. 

(A) IXXOCEXT GROWTHS 
(1) ADEXOHATOUS POLliT OP TUE ENDOIIETRIUM 
These are rounded or finger-fike processes, rarely larger than a 
walnut. They may be single or multiple ; the latter are usually seen 
in cases of metropathia hemorrhagica. Sometimes they become 
greatly attenuated, and protrude from the cervix when attached to 
the endometrium by a long thin pedicle. 

ilicroscopically they are seen to consist of endometrial stroma and 
glands together with blood-vessels and fibrous tissue. The glandular 
elements usually predominate, the tubules frequently being distended. 
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The covering epithelium may undergo metaplasia into the sc^uamous 
type, especially when the polypus projects into the vagina. 

Symptoms. The most characteristic symptom is metrorrhagia, 
and, on account of the associated endometrial thickening, menorrhagia 
and discharge. There may be spasmodic pain due to uterine con- 
tractions. The condition can be distinguished from fibromyoma, 
endometrioma, and carcinoma of tlie corpus uteri by means of 
curettage. 

Treatment (see page 2472). 

(2) FIBRO-ADENOMYO.MATOUS POLYP 

These are uncommon'pedunculated growths formed of endometrial 
glands embedded in smooth muscle and fibrous tissue. 

The sy7nptoms, diagnosis and treatment are the same as those 
described under adenomatous pol)^. 

A placental polypus is not a growth, but a fragment of placenta 
remaining attached to the lining of the uterus and tending to increase 
in length by deposition of fibrin. It causes a blood-stained discharge 
which may be offensive, and there is usually an associated menorrhagia. 

Treatment (see page 2472). 

(3) FIBR0MY03IA 

This tumour, also called a fibroid, is the commonest growth foimd 
in the uterus with the exception of the simple mucous polypus. It is also 
one of the commonest of all neoplasms. It is a firm rounded spherical 
tumour, and may vary in size from a tiny seedling just visible to the 
naked eye to a tumour weighing anything up to 40 lb. At the present 
day, however, such tumours are usually removed before they attain 
great dimensions. They may occur singly or be multiple, sometimes 
exceeding 50 in number. They always arise in the muscular tissue 
of the uterus and are interstitial in the early stages. As they grow they 
are subjected to pressure by the uterine muscle and imgrate in the 
direction of least resistance. According to their situation they may 
be (i) interstitial ; (ii) subperitoneal ; or (iii) submucous. 

Interstitial fibroids remain in tlie muscular wall, which is displaced 
uniformly around them as they grow% thus causing a more or less regular 
expansion of the uterus and extension of its cavity (fig. 1183). 
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Subperitoneal fibroids bulge towards the surface of the uterus, 
coming to lie under the peritoneal coat. Here they may be sessile 
when attached by a broad base, or peduncuhited when the attachment 
becomes attenuated. If springing from the fundus they tend to rise 
up mto the abdomen, but occasionally, if arising from the sides or sub- 
peritoneal parts of the uterus, they may occupy various extra-peritoneal 
situations (fig. 1184). 
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Submucous fibroids may he sessile or pedunculated, single or 
multiple. A pedunculated fibroid or fibroid polypus is one that has 
been extruded into tbe uterine cavity as the result of rupture of the 
capsule (figs. 1185 and 1186). It is covered with endometrium, and has 
an attachment to the inside of the uterus by a pedicle formed from the 
attenuated remains of the capsule. \\Tien attached near the fundus, 
the fibroid may cause uterine inversion of any degree on account of 
the pull on its pedicle (see fig. 1182). 

Cervical fibroids constitute 5 per cent of all cases. They are always 
single. If near the mucous surface they may migrate towards the 
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cavity of the cervix and form a polypus ; if near the superficial surface 
they may become retroperitoneal, burrowing under the broad ligament 
or even behind the rectum. Fibroids growing in the cervix cannot 
easily rise into the abdomen, but remain in the pelvis, and after a time 
may completely fill this cavity and cause pressure on the pelvic organs. 
The uterus in such a case is lifted up and can often be felt on palpation 
to be perched on the summit or side of the tumour. 

The cause is unkno^vn. Fibroids are rarely seen before the age of 25, 
being most frequent between 40 and 50 ; they seem to be equally 
common in married and single women and appear to affect all races. 

Pathology. These grouiihs are believed to begin as a local over- 
grow'th of the muscular and fibrous coats of a small artery. The vessel 
can be seen in the centre of a seedling fibroid. 
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G5.J uticTcuKopie appearances. The tumoiir is enclosed 
in i iiLjiSijf; fvTTTted from aterine mnscle from ’trhich it can be rcadilv 
; lisrs as also an intervening layer of loose connective tissne 
Swn'Jitsnz many ilim-^alied veins. Tbe tumour on section has a 
ifoKitmng -srijie -H-horied appearance due to bundles of interlacinji 
It cuts readily ivitb a sharp knife except when it has undena^ne 
'laiojinecns degeneration. The cut surface tends to become concave. 
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ibcroscopically the tumour consists of bundles of unstriped muscle 
running in all directions, and of white fibrous tissue, the relative pro- 
portions of winch vary greatly. Soft tumours contain a predomin,-uice 
of muscle. Very few blood-vessels are seen, and these are mostly 
tiun-walled capillaries and venules. 


Associated changes in the uterus occur, depending on the size and 
SI ua ion of the fibroid which, when interstitial or snbperitoneal, 
enlarges and distorts the cavity or displaces the uterus npwarcis, 
downwards, or to one side, or causes rotation. The endometriiun is 
uear y a ways tliickened, vascular, spongy with dilatation of the 
glands, and frequently thrown into folds and finger-like projections 
forming mucous polypi. ® ^ ^ 

““'■'=^‘■7 oj the tumour or on the wall 
““y *"= ’^'■7 “i™ “d “tropMc as the result 
I re. Iho Fallopian tubes are frequently the seat of a mild 
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chronic inflammation, and may be attached to the uterus and surround- 
ing structures by many adhesions, or be distended by fluid forming 
a hydrosalpinx. The ovaries are said to be enlarged and cystic in 
about 25 per cent of cases. 


Comjylicatiom are: (1) Torsion; (2) degeneration; (3) infection; 
(4) malignant change ; or (5) chronic inversion of the uterus. 

(1) Torsion is comparatively rare, only occurring when there is a 
long pedicle. Twisting of the pedicle may result in complete occlusion 
of all the vessels and gangrene of the tumour. Partial strangulation, in 
w^hich only the veins are obstructed, results in great engorgement of the 
fibroid, which becomes much swollen and discoloured. The tumour 
W’hen not removed is liable to become infected from adherence to the 
bowel. When the torsion occurs slowly \vith partial obstruction of the 
veins, extensive adhesions are formed ; these become vascularised 
and a new blood supply is established which may permit the tumour 
to grow' in a different situation should the original pedicle become 
obliterated. 

On very rare occasions when the fibroid is large, rising into the 
abdomen and elongating the uterus, the latter may be twisted, torsion 
taking place at the cervix. Strangulation follows with rapid swelling, 
congestion, and hsemorrhage into the substance of the uterus and 
tumour, and blood may escape from the vagina. 

(2) Degenerative Changes. 

(а) Simple atrophy is said to occur at the menopause, but this is 
very doubtful. The apparent shrinkage of the tumour may be 
explained by the atrophy of the overlying uterine muscle. 

(б) Liquefaction, hyaline and myxomaious degeneration are the com- 
monest of all changes w'hich may occur in fibroids, especially those of 
long standing or of large size. The degenerative process begins as a 
hyaline necrosis of the cell protoplasm which loses its staining charac- 
teristics and droplets of fluid form in the cells ; the nucleus breaks up 
and disappears. The fibrous tissue appears to be affected first. Coal- 
escence of the drops of fluid results in the formation of cavities 
w'hich further coalesce into larger spaces traversed by trabeculae of 
unaltered tissue. Sometimes the whole tumour becomes converted 
into a cavity containing fluid, a condition formerly described as 
fibrocystic disease. 
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The fluid contains albumen but no mucin, is usually clear but is 
yello^vish or brownish in colour. Clinically these cystic fibroids rapidly 
increase in size, become soft and fluctuating, and resemble ovarian cysts. 


(c) Necrobiosisorreddcfjenerationija^.WS'l). This is an aeu/c condition 



usually associated with preg- 
nancy or the puerperium. 
The cause is not definitely 
known, but is presumed to 
be due to a deficient blood 
supply or to infection 
with organisms such as 
bacillus Welchii or bacillus 
coli. 

Patholofji/. The fibroid 
becomes soft and of a dull 
red colour resembling raw 
beef. Cystic spaces are 
formed by liquefaction of 
tbe protoplasm of the cells. 
Degeneration usually begins 
in the centre, spreading to 
the periphery, but sometimes 
the reverse occurs. Tumours 
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of any size may be affected. 

ilicroscopical appearances 
are in no way characteristic, 
but are identical with those 
described under “Liquefac- 
tion.” According to Stevens 
the colour is due to a 
lipoid substance derived 
from hEemoglobin staining 


extravasation of blood, although 
extensively thrombosed. 


the cells and not to the 
the capsular veins may he 


Trealment. ^Mien red degeneration occurs during pregnancy, pain 
shoidd be relieved with morphia. E^ectant treatment may be given 
a trial, but, where unsuccessful, operation should not he unduly delayed. 
Jlyomectomy is the operation of choice, the uterine contents being 
left undisturbed. 
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AMien the condition occurs during the puerperium myomectomy 
should be performed immediately. 

(d) Calcareous degeneration is due to deposition of calcium salts 
ill the tumour. This may begin in the centre, spreading peripherally, 
or may occur in irregular patches. The condition is usually seen after 
the menopause or in very large tumours in younger women. It is 
often associated with fatty degeneration. 

(e) Fatty degeneration is characterised by the deposition of fatty 
droplets in the muscle-fibres. On section the tumour shows yellowish 
softened areas. 

{/) Telangiectatic or lymphangiedalic degeneration is a very rare 
occurrence in which there is great dilatation of the lymphatics and 
capillary vessels throughout the tumour. 

(3) Infection may occur from the endometrium, from a chronic 
salpingo-oophoritis, or from the bowel. 

Injection from the endometrium is the commonest, afiecting polypoid 
and submucous fibroids and usually occurring after labour or abortion, 
or ^vith senile endometritis. Necrosis and sloughing of the tumour 
follows, causing a foul discharge and irregular bleeding. Occasionally 
after labour the growth may be extruded. 

Injection secondary to salpingitis or jrom the bowel affects sub- 
peritoneal fibroids only, and is of comparatively rare occurrence. 
Organisms may invade the tumour when a loop of bowel, or less 
frequently an inflamed appendix, adheres to its surface. Extensive 
adhesions usually form to bowel, omentum and pelvic viscera. Sup- 
puration and abscess formation may follow, but are unusual. 

(4) Malignant changes are of two kinds : (i) malignant metaplasia, 
and (ii) malignant invasion. 

Malignant metaplasia can only be of a mesoblastio type — sarco- 
matous. The estimated frequency varies from 0*5 to 2 per cent of 
diagnosed fibroids. 

Pathology. Macroscopically the sarcoma appears as a firm homo- 
geneous mass bearing a sharp contrast to the whorled white surface 
of the cut fibroid. Sometimes tkere are hemorrhagic areas and large 
collections of blood clot, ilicroscopicaliy the gro^vth may be round-, 
spindle-, giant-celled, or more commonly a mixture of all three types. 
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Very little connective tissue stroma is to be seen, and the capillaries 
have thin walls which are deficient in places. 

Malignant invasion results from carcinoma arising in the epithelium 
and glands of the endometrium and secondarily invading the fibroid 
(fig. 1188). Sarcoma may arise in the stroma of the endometrium and 
spread to the fibroid, but this is rare. 

It is possible that a uterine tumour which is supposed to be a 
fibroid may from the first be a sarcoma of low malignancy. 



Relation of Fibroids to Conccjriion. Fibroids and sterility are usually 
associated, and women who have been sterile for years often develop 
fibroids later in life. Submucous and especially polj^oid g^o^vtlls 
are a deterrent to pregnancy, while interstitial tumours have little 
effect, and subserous no effect, upon conception. 

Relation of Fibroids to Pregnancy and Labour. There is a tendency 
to abortion when pregnancy does occur in the presence of fibroids, 
especially when the tumour is submucous. In this case there is a 
possibihty of the trophoblast eroding its way throu<th the thin endo- 
metrium and opening up vessels in the capsule. Labour Avill be 
obstructed if the tmnour is in the cervix or lower part of the uterine 
body so that it cannot be pushed above the pelvic brim. During 
pregnancy the tumours increase in size and may undergo necrobiosis 
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or red degeneration. During delivery the capsule may be ruptured 
and the tumour extruded. 

Post'])artum Jiwmorrhage is occasionally caused by a fibroid inter- 
fering with uterine contraction and retraction, or by rupture of the 
capsule during labour. During the puerperium the fibroid may 
suppurate from infection following injury and may slough away after 
weeks of illness, or the patient may die frozn septic absorption. 


SYMPTOMS IX CASES OF FIBROIDS 

Fibroids are not of themselves painful, and may develop to a 
considerable size without giving any intimation of their presence. 

The symptoms in cases of fibroid will be found to vary according 
to the presence or absence of complications. For instance, there may 
be symptoms due to degeneration, to pressure effects during pregnancy 
or labour, to malignant change, or to miscellaneous causes. 

S^mplonts conwicn in variable degree to all jibroids are hemorrhage, 
pain, leucorrhcea and abdominal enlargement. Hsemorrhage usually 
occurs as menorrhagia, and occasionally as metrorrhagia when the 
capsule is ruptured or the tumour polypoid. The excessive loss is due 
to uterine congestiou associated with tlie tumour, thickening of the 
endometrium, enlargement of the uterine cavity, and interference with 
uterine contraction. Subserous fibroids seldom have any influence on 
menstruation ; interstitial and especially submucous tumours cause 
the most severe hjemorrhage. 

Pain of an aching or bearing down ” character is felt in cases of 
large cervical fibroids or with those retroverting the uterus and 
subjecting the prolapsed ovaries to pressure. 

Leucorrliaa as a continous mucous discharge is occasionally present. 

Abdominal enlargement is only noted when the tumour rises above 
the pelvic brim. 

Symptoms due to degeneration. Red degeneration (necrobiosis) causes 
fever with a high temperature, wliich is more or less continuous Avith 
sharp rises in the evening, and the patient may be acutely ill Avith all the 
symptoms of toxeemia. The tumour is extremely tender, and there is 
abdominal rigidity. 

Calcification usually causes pain from increased weight of the 
tumour. Rapid enlargement of the tumour occurs in cystic degenera- 
tion. 
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SymptQuis due to relation of the fibroid to pregnancy and labour. 
During pregnancy tlie fibroid enlarges rapidly owing to the increased 
growth of the uterus. After labour a fibroid may cause hajniorrhage 
rom interference with uterine retraction, or intermittent pain froni 
iterine contractions during the process of expulsion, Should the 
jrowth become infected there will be marked fever, all the symptoms 
3f toxajmia, and occasionally severe haemorrhage due to sloughing of 
die growth. 

Sy)7iptoms due to pressure oh neighbouring organs. Pressure on nerves 
and veins only occurs on very rare occasions when the tumour is 
incarcerated in the pelvis. Retention of urine, sudden in onset and 
liable to recur, is the most important. It is usually due to elongation 
and stretching of the neck of the bladder associated with retro-uterine 
and cervical growths. Very large tumours may embarrass breathing. 

Symjitoms due to accidental occurrences. Infection and sloughing 
of the groirth will give rise to fever, pain, foul discharge, and uterine 
bleeding which is sometimes severe. 

Torsion of a subperitoneal pedunculated gioirth \n\\ cause sudden 
severe abdominal pain, marked tenderness of the lower abdomen 
ivithout any rise of temperature, and very slight increase in pulse-rate. 
Torsion, however, is very rare, and strangulation is seldom complete. 

Hffimorrhage into the peritoneal cavity from a ruptured vein on 
the surface of the tumour is very rare. It causes sudden severe 
abdominal pain together with all the symptoms and signs of intra- 
peritoneal hjemorrhage. 

Syjnptoms due to malignant change. Sarcomatous change causes 
pain in the lower abdomen, rapid enlargement and softening of the 
tumour, menorrhagia and metrorrhagia. 

Carcinoma associated udth a fibroid causes irregular uterine bleed- 
ing. Enlargement of the tumour, cachexia and wasting are late 
symptoms. 

Symptoms due to miscellan^us causes. Digestive disturbances 
occasionally occur. Anwrnia results from uterine hsemorrhage* 
Anxiety neurosis may arise when the patient is aware of the presence 
of the tumour. 
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SIGNS 

On palpation a typical fibroid is found, which is globular, very firm, 
non-elastic, mobile, and not tender. Submucous tumours produce sym- 
metrical, and interstitial tumours asymmetrical enlargement of the 
uterus ; frequently the rounded firm growth can be defined in the 
softer substance of the uterine muscle. Subperitoneal fibroids can 
often be felt to be attached to the uteris, but not incorporated with 
its substance. Fibroid polypi may be felt through the dilated cervix. 
When protruding they can be felt and seen. A submucous growth 
may also be palpated through the dilated cervix, or its contour may 
be defined with a uterine sound. 


DIAGNOSIS 

Differentiation must be made from ; 

(а) Pregnancy, when the fibroid is small, soft, and uniformly 
enlarging the uterus, and especially if there is retroversion. This type 
of growth is almost certain to be associated with menorrhagia, while 
in pregnancy there will be a history of amenorrhcea and other symptoms 
and signs of gestation, and Aschheini-Zondek or Friedman tests will be 
positive. If the patient is kept under observation for four to six weeks 
rapid enlargement and softening of the uterus will be noted. 

(б) Vesicular mole. There will be amenorrhcea, very rapid growth 
of the uterus, positive urinary tests, later irregular heemorrhage, and 
finally the passage of t3q)ical vesicles. 

(c) Fibroids plus pregnancy. Here there will be amenorrhcea and 
other symptoms and signs of pregnancy with positive urinary tests. 

{d) An ovarian cyst which may be confused with a fibroid under- 
going cystic degeneration can usually be felt apart from the uterus, 
which when moved does not transmit the movement to the cervix. 
Jlenstruation is seldom affected. Difficulty will arise when tlie pelvic 
growth is firmly attached to the uterus, when the whole appears to 
fonn one indistinguishable mass. Fibroids which uniformly enlarge 
the uterus cause menorrhagia ; ovarian growths never do. 

(e) Metropathia hccniorrhagica. The uterus is uniformly enlarged, 
pyriform in shape, and regular in consistency. Endometrium removed 
wth the curette shows necrotic areas. 
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(/) Salpitigo-ooplioritis, when the enlarged tubes and ovaries are 
attached to the uterus. There is usually a history of acute illness and 
pelvic pain, and marked tenderness and fixity of the pelvic mass are 
revealed by examination. 


pnoGxosis 

Fibroids may be present for years without producing any symptoms 
or untoward effects ; there are, however, many important complica- 
tions. ilenorrhagia tends to produce ill-health, and is liable to render 
the patient susceptible to intercurrent diseases from lowered vitality. 



11S9.~A *xiu. Fibbojttoiu or ih« Ctqis assocutio 
TfTH CABONOm, 


'hen it is prolonged a severe type of anajmia is sometimes produced 
which ends fatally even after removal of the tumour. Tumours com- 
” “''Stracting labom may cause fatalities, as may also 
, ‘tig of the growth. Sarcomatous change is rare, but 

the diaguosus is seldom made sufEcieutly early to permit of successful 
loval. Caremoma arismg in association ivith fibroids can usually 
be .haguosed at an early stage, but valuable time may be lost owing 
be irre^ar baimorrhage being attributed to the fibroid (fig. USD), 
nnaiy obstruction is also comparatively rare, but it may hill the 
patient by producing pyelonephritis. Fibroids are typical examples 
It growths and are usiiaUy regarded as harmless ; yet 

bey all bear within them the potentialities of fatal complications. 
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TREATMENT 

Fibroids when small and not causing symptoms require no imme- 
diate treatment, but the patient should always be kept under observa- 
tion for early evidence of complications. Treatment is palliative, 
radiological or operative. 

Palliative treatment consists in the relief of menorrhagia pending 
operation. 

Radiological treatment is indicated in certain cases. 

Operative treatment is always indicated when a fibroid is large, 
rising above the pelvic brim or filling the pelvis, when growing in the 
cervix or lower uterine segment, when polypoid or pedunculated, 
either submucous or subperitoneal, when causing pelvic pain, meno- 
rrhagia or metrorrhagia, when associated \vith sterility or abortion, 
when inflamed or twisted, when increasing in size and perceptibly 
becoming soft, or when undergoing any degeneration. 

One of the following operations may be indicated : 

(1) Curettage (see page 2405). 

(2) Myomectomy — vaginal (see page 2474) or abdominal 

(see page 2515). 

(3) Hysterectomy — total or sub-total (see page 2477). 


(4) ENDOMETRIOilA 

This is a diffuse non-encapsuled growth affecting a localised part 
of the uterine -wall, usually the posterior, or occasionally replacing the 
greater part of the muscular tissue. Microscopically it is composed of 
unstriped muscle arranged in irregular bundles and endometrial stroma 
cells and glands lined with cubical epithelium. On naked-eye section the 
surface has a white fibrillary appearance. Scattered through its sub- 
stance are cystic spaces of variable size. Some part of the growth is 
always in contact with the endometrium, in which do^^^lgro^^'ths of 
stroma and glands may be seen. The cause of the development of such 
a tumour is not known, but there seems to be little doubt that it has 
its origin in the uterine endometrium which invades the musculature 
which, in the neighbourhood of the invading glands and stroma, takes 
on proliferative activity (fig. 1 1 90). 



2334 


POST-GRADUATE SURGERY 


Tte symptoim are menorrhagia — often promise and uncontrollable, 
pelvic pain and leucorrhcea. The uterus on examination vrill be found 


to be enlarged and soft. The growth although non-encapsuled and 



locally invasive never forms secondaries, and when 
completely removed does not recur. During 
pregnancy the endometrial stroma cells undergo 
decidual reaction. 

Treatment is total hysterectomy (page 2481). 


(B) iIAUGXA2iT GROWTHS 
(1) C-lRCDCOU-i OF THE BODY OF THE CTEP.CS 

This usually occurs between the ages of 50 and 
GO, being extremely rare before the age of 40 or 
after the age of 70. Its incidence has no relation 
to child-bearing, being equally common in parous 
and noa-parous uteri. ilicroscopicalJy the gro\rth 
is a columnar-celled adeno-carcinoma arising in 
the eudonietria) glands, and consists of irregular 
and branching alveoli which may be lined with a 
single or many layers of columnar epithelium, or 
even be filled with masses of the cells. Occasionally 


epithelium appears to undergo metaplasia 
STXQOrd SFACIa LCTEP into the squamous-celled type of growth, in which 
ra there are cell-nests with keratinoid centres ; their 


invasive quaUties are obvious, groups of cells and 
»Asi or TOT cbowtb u alveoli being seen among the muscle bundles of 
waU (fig. 1191). The growth may 
H OTXU.T ^ penetrate the musculature and the peritoneal coat, 

T*ioxi occTOTiso TtM» maugnaut cells then becoming scattered over the 
P^toneum (figs. 1192 and 1193). This, however, 
is rare untfl the condition is far advanced. 

The growth may be either localised or 
,, , disused. The former variety' springs from a 

smaU area of the endometrium, and a large fungating mass is 
orme w c may eventually fill the cavity and cause enlarge- 
ment softemag oi the uterus. The latter type infiltrates the 
endometnmu very extensively, tending to necrose and hreak domi, 
and makmg the walls of the cavity tagged, friable and ulcerated. The 
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mode of spread is by direct infiltration of the uterine muscle and by 
permeation of the lymphatics which run in the upper part of the broad 
and ovario-pelvic ligaments to the iliac and lumbar glands, and to a 
lesser degree along the lymphatics of the round ligament invading the 
glands in the groin. In late cases the tubes and cervix may also be 
invaded. Pyometra may result from infection of the growth and 
blocking of the internal os. 

Symptorns occur fairly early, and as they usually arise after the 
menopause they should never fail to arouse suspicion. In the early 




Fij. 1191. — CiEcnroiu or the Esdo»ietbiuji ns as advascep 

STiOE. TuisGaoWTHUASALLTHCArFEARASCESOrASQUAMOcS- 
CELLZS CabCISO^. TREBI ABE XBBECirlAB MASSES OF CeLLS, 
THE CESTBAL POBTIOS Of WHICH LT FIACES SHOW KEBATISOlO 


FiJ. 1192. — CAilCI>OUA OF THE BOOT 

or TBS Utebus. The sfecimes shows 

A SACITTAE EECnOH OF THE ClEBCS. 

The cppzb fast of the Cebticai. 
Ca:;al aso aiaiost the estibe i.v>£b 

8CBFACE OF THE BOOV, EXCEPT AT THE 
FcnPCS, ABB ISTOLVED BY CasCEB. 
Os HAEEI>-EYE IXSFECTIOX, THE 
XeOFIASM AFPEABS to BE FAIBLT 
WELL DEMABCATED FBOU TUB UlEBlSE 
IICSCLE. lllSTOLOOlCAL E.XAMCCAT10H 
EMOWS THE XeOFLASM TO CONSIST OF 
MASSES OF SfHEBOIDAL CeLLS. FBO 
CESSES or WHICH AOB THE UTEBIXE 
McsCLE almost TO THE rEBITONEAL 
Scbface. This is a Dirn.SE SniEB. 
oidal-celled Cabcixoma or the 
E fOOMCTBim. (Jliu., 
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stages there is a -watery blood-stained discharge followed by irregular 
but seldom severe bleeding, ^^morrhage often occurs after exertion, 
coitus or exaniiuatio 2 i. The discharge later becomes purulent and 
offensive. Pain is much more often an early sjTnptom than in cancer 
of the cervix, but is not by any means always present. Bimanual 
examination is often negative. In the ftingating type of gro^rth the 
uterus is lai^er and softer than normal. In the diffuse type the uterus 
is normal in size or only sbghtly enlarged, and is very firm. Sometimes 
the os is dilated and the fungating growth can be palpated through 
the canal. 



F‘3 ] 193. — C&EctxoKA or tax Uodt or ros Cmrs. Tax waot* EMwacrunr u onTTsar 

*T A CoLncsAi.caLEO I'AafTxtm.. Tax Lett Trxe is ftlsttsoEO with flxia — hi psosarisJ. 


A diagnosis must be made from endometrial polypus, senile endo- 
metritis and sloughing submucous fibroid, and can only be confirmed 
by exploratory curettage. 

Treatment is total hysterectomy, abdominal or vaginal. The ptc^* 
nosis after hysterectomy is very good. The operative mortality 
probably less than 5 per cent, and the curability-rate over 50 per cent. 


(2) CHORIOXIC CABCIXOilA 

This is a rare growth arising in the foetal trophohlast. The pxima^ 
growth is usually in the uterus, but on very rare occasions may be m 
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tte tube following tubal gestation, or in tbe vagina. It is interesting 
to note that chorionic carcinoma may arise in ovarian, testicular or 
intra-thoracic teratomata. Three elements are seen on microscopical 
section : (i) ^Masses of discrete niononucleated cells with clear proto- 
plasm and a well-defined nucleus. These are identical with Langhans’ 
cells of the chorionic villi, (ii) Plasmodium or masses of protoplasm of 
varying sizes and containing many nuclei. These are identical with the 
syncj'tial layer of the villi, (iii) Large 
isolated cells with a single nucleus 
and containing numerous granules. The 
relative proportion of these elements 
may vary widely. 

The growth rapidly invades and 
destroys the uterine muscle and also 
disseminates uidely via the blood stream 
(fig. 1194). 


Secondary groicOts in the vagina are 
extremely common. Chorionic carcinoma 
is regarded as one of the most malignant 
neoplasms, death having been known to 
occur within one month of the onset of 
symptoms, although there are uide 
variations of malignancy. Cures have 
followed simple curettage, and second- 
aries have disappeared spontaneously 
after hysterectomy^ The occurrence is 
interesting and important ; over oO per 
cent of recorded cases have followed 
hydatidiform mole, a few have occurred 
after abortion, and still fewer have 
followed labour. 



MASS OF 'FBVr OBOiml lU2Cn.O UXksE ri 
TBE Uterecb Cavitv. Tue Fedors IS 
rEBrOBATED BT TBE l\EO{aA&}L 'SmiTS 
on Hauobshages ilate taeB'c place 
tXTO TBZ Sl'B3TA^CE OF TUB CBOWra. ASD 
THESE ABB MORE MABKED NBAS TBE 
UABOUi OP ISTASIOI OP THE UTEBl*iE 
JICSCLE WKICll IS TEBV CUABACTEBISnC 
or CaoRioMC Cabcieoha. {31ut.,ll.C.S i 


Symptoms. Uterine haemorrhage, which may be irregular or per- 
sistent from the onset. Persistent lochia following the expulsion of a 
hydatidiform mole or irregular bleeding occurring some weeks or months 
afterwards should always arouse suspicion. There is often a rise of 
temperature, and pallor and wasting are usually marked from the 
beginning. The uterus is enlarged and soft and bleeds readily on 
examination. Plum-coloured nodules in the vagina due to 
secondary deposition are very characteristic. These \vhen examined 
microscopically show the typical appearances of the growth. ^\Tieu its 
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presence is suspected the Aschheim-Zondek or Priedman test should 
be made. It is better to avoid performing curettage for fear of causing 
dissemination the blood stream. 

Treatment is total hysterectomy, which should be performed even 
when secondaries are Imown to be present. This should always be 
followed by deep X-ray therapy as the grO'vth is extremely vulnerable 
to radiation. "IVo weeks after hysterectomy the .^Vschheim-Zondek or 
Friedman test should be made to determine whether or not actively- 
growing chorionic tissues (secondaries) are present any^vhere in the 
body ; if these are detected they should be subjected to deep X-ray 
treatment. 


(3) SABCOilA 

This is very rare. It may arise as a circumscribed tumour in the 
uterine muscle — interstitial type — or in the endometrium, arising from 



F%I. llSi— S aecoju or iBr Thk srccoiar u ax EstABOCO Crcsrs 

cmorD sieiTtAiiT. On ao* » rtuco «it* * iabcc mss or gkowts whicb 
SXFASVS TUB CTIBCS ASP TM CtCTTX. TBS OrrogTX an* BttOWS so EfPICAirOS 
or ISTASIOS. Eoow TM Crzsrsis a HTOB BAssOrcaonTH WKIClt HAD »IES 
BASSEBSKi!nASEOCSl.T A nWDAISBMOBBOrZHAnoS. MlCBOSCOWCAl ZIAH- 
BAtios or IH* 1M«» nrnLEo ASB or nur ts rat Cnntrs ptora raw 

TO *« A JCHttXIliXD SlKOOBA B VBKB ThWE WQg SCHEBOCS lABPB 
STBUTXO ilcSCL* CeIW B OS. STASES OT DXTTIOPHEST. (Jl/w., B.CJ.) 
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the stroma cells {fig. H95). In this latter situation it may he localised, 
forming a pedunculated mass in the cavity, or may permeate the 
lining of the uterus diffusely. Sometimes it arises in a fibroid. In 
either situation the growth may be round-, spindle-, or giant-celled, 
or a mixture of all these varieties (figs. 1196 and 1197). It is highly 
malignant, invading and penetrating the uterine wall and sprea^ng 
via the blood stream. 



I'l.g, ShscoXA or tub Uteptrs. SriN&tB- AhD 

Mixed celled tyre or Growth, 
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The symptojiis are irregular uterine hamorrhage, rapid enlargement 
and softening of the uterus, and occasionally pain. 

A diagnosis can only be made by removing a portion of the grouiU 
nith a curette. 

The irealment advised is total hysterectomy followed by deep X-ray 
therapy. 



CHAPTER VII 

Pallopian Tubes and Pelvic Cellular Tissues 

The Fallopian tubes are the ^Mullerian ducts which have persisted 
in a relatively primitive state. 

The following affections will be described : 

(1) Developmental abnormalities. 

(2) Inflammations. 

(3) Tubal pregnancy. 

(4) New growths. 

DEVELOPilENTAL ABNORMALITIES 

Absence of one or both tubes is unknown, but a rudimentary tube, 
occasionally without a lumen, is associated with the undeveloped horn 
of a unicomxiate uterus. 

Accessory or para-tubes which have fimbriated extremities but 
no ostia are sometimes found attached to the ampulla of one of the 
normally developed tubes. Small sacculations of the tube or diverti- 
cula are also said to occur, and in them a fertilised ovum may become 
embedded. 


INP'LAMMATIONS 

(o) Acute : (i) catarrhal ; (ii) suppurative. 

(6) Chronic : (i) non-suppurative ; (ii) suppurative ; (iii) tuber- 
culous. 

Acute salphigitis is almost invariably bilateral. The cause is always 
bacterial infection which is secondary to gonorrhoea, puerperal or post- 
abortional sepsis, or infection spreading from the alimentary canal or 
through the blood stream. 

Goyiorrhcea is the cause of about 75 per cent of all cases, gonococci 
spreading upwards from the cervix via the endometrium by direct 
2341 



2342 POST-GRADUATE SURGERY 

continuity o£ surface. Tubal mfiammation. seldom occurs sooner than 
tu-o weeks after the original infection and maybe delayed for several 
years- 

Piierperal or post-aborllonal sepsis. Infection usually takes place 
during the second or third week after labour or abortion, and follows 
acute septic endometritis. As the uterine ostium of the tube is closed 
for several days after labour, it is probable that the infection spreads via 
the uterine and peri-tubal lymphatics. The streptococcus pyogenes is 
the usual organkm found, though, occasionally it is the gonococcus, 
rarely the bacillus coli, and sometimes a mixture of ail three organisms. 

Infection from the alimentary canal. A streptococcal peine peri- 
tonitis due to an inflamed appendix hanging over the brim of the 
pelvis is the commonest cause of inflammation from the alimentary 
canal. Infection may occasionally spread from a diverticulitis of the 
pelvic colon. 

Infection though the blood stream. Acute salpingitis may on rare 
occasions be associated with one of the acute specifle fevers. 

Tuberculous salpingitis is believed to be the result of a blood-borne 
infection. 


PATHOLOGV 

Catarrhal salpingitis is a non-suppurativc inflammation of the tubal 
raucosa which pours out a clear serous fluid. After repeated attacks 
the abdominal ostium becomes sealed and fluid accumulates in the 
tube, resulting in a hydrosalpinx (6g. 1198). 

Acute suppurative salpingitis. The mucous membrane of the tube 
is markedly infiltrated with polymorphonuclear leucocytes and serum. 
The phea? are greatly swollen, and the ciliated epithelium is desqua- 
mated in patches. Serum, and later pus, is exuded into the lumen and 
escapes into the peritoneal cavity causing peritonitis and oophoritis. 
The muscular walls of the tubes and later also the cellular tissues of 
the broad and ovario-pelvic ligaments become infiltrated %vith leuco- 
cytes and serum. The tube is greatly swollen, congested, and plum- 
coloured, the peritoneal coat is covered with plastic lymph, and adhe- 
sions form to neighbouring structures such as bowel, uterus, broad 
ligament, ovary, and the peritoneum of the pouch of Douglas. The 
fimbriffi become cedematous and curl in towards the lumen of the tube, 
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Z*';. 1193.— HYSiiosurorx. Tub Biaiir Tcbb is i>i$todei» ^tth n-UD, tbx miSBiATSD zss hayoo 
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{Miu,n.c.s.) 

becoming adherent and closing the ostium. The tube then becomes 
distended with pus — pyosalpinx (fig. 1199). Organisms escaping in 
pus or serum from the ostium, or passing directly through the tube wall, 
infect the ovary, possibly through the opening of a recently ruptured 
follicle, and sometimes produce an oranon abscess. The end of the 
tube frequently adheres to the ovary and the two structures become 
converted into a pus cavity — tubo-ovarian abscess. 

Pelvic peritonitis is common, plastic lymph being poured out and 
extensive adhesions being formed between bowel, omentum and the 
pelvic viscera, often with the development of a localised pelvic abscess. 



r./. U99 — ProsAirr«. (J/w., ) 
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becoming adherent and closing the ostium. The tube then becomes 
distended -with yus—pyosalj)inx (6g. 1199). Organisms escaping in 
pus or serum from the ostium, or passing directly through the tube wall, 
infect the ovary, possibly through the opening of a recently ruptured 
follicle, and sometimes produce an ovarian abscess. The end of the 
tube frequently adheres to the ovary and the two structures become 
converted into a pus cavity — Inho-ovarian abscess. 

Pelvic peritonitis is common, plastic lymph being poured out and 
extensive adhesions being formed between bowel, omentum and the 
pelvic viscera, often with the development of a localised pelvic abscess. 



Fig. H99.— PyosAlPBX. 
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continuity of surface. Tubal inflammation seldom, occxirs sooner than 
two weeks after the original infection and may be delayed for several 
years. 

Puerperal or post-ahorlional sepsis. Infection usually takes place 
during the second or third week after labour or abortion, and follows 
acute septic endometritis. As the uterine ostium of the tube is closed 
for several days after labour, it is probable that the infection spreads via 
the uterine and peri-tubal lymphatics. The streptococcus pyogenes is 
the usual organism found, though occasionally it is the gonococcus, 
rarely the bacillus coli, and sometimes a mixture of all three organisms. 

Infection from the alimentary canal. A streptococcal pelvic peri- 
tonitis due to an inflamed appendix hanging over the brim of the 
pelvis is the commonest cause of inflammation from the alimentary 
canal. Infection may occasionally spread from a diverticulitis of the 
pelvic colon. 

Infection through the blood stream. Acute salpingitis may on rare 
occasions be associated with one of the acute specific fevers. 

Tuberculous salpingitis is beUeve<l to be the result of a blood-borne 
infection. 


PATlIOtOC.r 

Catarrhal salpingitis is a non-suppurative infiainmation of the tubal 
mucosa which pours out a clear serous fluid. After repeated attacks 
the abdominal ostium becomes sealed and fluid accmuulates in the 
tube, resulting in a hydrosalpinx (fig. 1198). 

dcu/e suppurative salpiuyitjs. The mucous membrane of the tube 
is markedly infiltrated with polymorphonuclear leucocytes and serum. 
The plicjB are greatly swollen, and the ciliated epitheliunv is desfpia* 
mated in patches. Serum, and later pus, is e.xuded into the lumen and 
escapes into the peritoneal cavity causing peritonitis and oophoritis. 
The muscular walls of the tubes and later also the cellukr tissues of 
the broad and ovario-pelvic ligaments become infiltrated ^rith leuco- 
cytes and senim. The tube is greatly swollen, congested, and plum- 
coloured, the peritoneal coat is covered uith plastic lymph, and adhe- 
sions form to neighbouring structures such as bowel, uterus, broad 
ligament, ovary, and the peritoneum of the pouch of Douglas. The 
fimbrite become cedematous and curl in towards the lumen of the tube. 
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becoming adherent and closing the ostium. The tube then becomes 
distended with pus — pyosalpinx (fig. 1199). Organisms escaping in 
pus or serum from the ostium, or passing directly through the tube wall, 
infect the ovary, possibly through the opening of a recently ruptured 
follicle, and sometimes produce an ovarian abscess. The end of the 
tube frequently adheres to the ovary and the Wo structures become 
converted into a pus cavity — lubo-ovarian abscess. 

Pelvic peritonitis is common, plastic lymph being poured out and 
extensive adhesions being formed between bowel, omentum and the 
pelvic viscera, often ^Yith the development of a localised pelvic abscess. 


Fig, 1109.— l*TOSAtw>x. (J/o# , ) 
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The veins of the mesosalpinx, and occasionally of the ovario-pehic 
ligaments, may become inflamed and thrombosed at a later stage. In 
cases of puerperal salpingitis the thrombosis sometimes spreads above 
the pelvic brim. 


HESCLTS 

(1) .ffesohdibu is common but is never quite complete ; numerous 
peritoneal adhesions usually remain, binding the tube to the ovarj* 
and to other viscera. Intra-tubal adhesions occur as the result of 
adherence of the raw surfaces of desquamated areas, and the pUc® 
become bound together. 



(2) Hydrosalpinx and tuho-ovarian cyst (fig. 1200). Hydrosalpinx is 
a condition in which the Fallopian tube is distended with duid foUoiring 
closure of the ostium abdominale (see fig. 1198). 

Tubo-oyaiian cyst is a condition in which the fimbriated end 
adheres to the ovary and in which both structures become distended 


(3) Pyosalpinx. 

(4) Tiibo-ovarian abscess. 

(o) Chrome salpiiigo-oophorilis. This results from repeated mild 
attacis of acute salpingitis. The tubal mucous membrane and wall 
become thickened and sclerosed as the result of fibrous organisation of 
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inflammatory exudates. Tlie ovary is chronically inflamed, sclerosed, 
and frequently cystic due to failure of follicles to rupture ; it is usually 
adherent to the broad ligament, bowel or omentum. 


SYMPTOMS 

(1) Of acute catarrhal salpingitis. Pain of a moderate degree, 
sudden in onset and situated in the hypogastriura, is always present. 
It usually occurs just after a menstrual period, which is prolonged in 
time and the flow increased in amount. Fever is usually mild, the 
temperature not rising above 100® F., and the pulse-rate is not 
perceptibly increased. 

(2) Of acute suppuratice salpingUis. The symptoms are those of 
acute pelvic peritonitis, namely, pain, fever, uterine haemorrhage and 
nausea. 

(o) Pain is severe in character, sudden in onset, and is felt 
in the hypogastrium, radiating upwards towards the 
chest. 

(6) Fever is marked, the temperature rising to 102® or 103® F. 
at the onset, becoming intermittent with evening rise and 
morning remission. The pulse-rate is quickened to 90 
or 100, the tongue is dry and furred, the breath usually 
ofiensive, and the urine is dark in colour, occasionally 
containing traces of albumen. The fever tends to subside 
quickly wth rest and treatment. 

(c) Uterine Iicemorrhage is fairly common. Bleeding is marked 
and prolonged, whether the attack begins during or 
bebveen the menstrual periods. 

(d) Nausea is usually felt at the onset of the attack, but 
vomiting seldom occurs unless the inflammation spreads 
from the pelvis to the general abdominal cavity. 

(3) Of chronic salpingitis. 

(o) Nonsuppurative. Advanced changes in the tubes and 
ovaries may occur with mild symptoms or even absence 
of symptoms. Usually, however, there is pain referred 
to the sacrum or pelvis, increasing on exertion and 
tending to decrease with rest ; premenstrual pain starting a 
week or several days before the period, constant and aching 
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in character and relieved when the flow is well established ; 
mtnonliaQia varying in degree ; leiiooTThcea due to con- 
cxirrent cervicitis; dyspareama due to tenderness as the 
result of pressure on the cervix and vaginal vault ; and 
lassitude and depression. 

(6) Suppurative. Here the symptoms are the same as in the 
non-suppurative variety, but are more pronounced and 
severe, with marked tendency to acute exacerbations, 
especially at the menstrual periods and after exertion. 
Menorrhayia is constant, and there is sometimes epimeno- 
nhma. The general health is always affected as the result 
of chronic toxemia, and there is loss of weight, and a feeling 
of lassitude, persistent fatigue, mental depression, melan- 
cholia, flatulence and constipation. The clinical character- 
istics of the cou(Ution are acute exacerbations of symptoms, 
marked by hypogastric pain of varying severity, pyrexia, 
and frequently uterine bleeding. 

PHYSIC.U. SIGXS 

(1) Acute catarrhal salpingitis. Tenderness on pressure is always 
present in the hypogastrium, above Poupart’s ligaments, in the lateral 
and posterior vaginal fomices, and upon manipulation of the uterus. 

(2) Acule suppurative salpingitis. There are restricted movements 
of the abdomen. JIuscuIar ngiJity is produced by pressure but is 
seldom tonic. There is tenderness in the hypogastrium and iliac foss®. 
Ou vaginal e xamin ation considerable discharge mav be seen, pus can 
often be expressed from the urethra, and there mav be tenderness of 
one or both of Bartholin s glands. The cervix is sometimes soft, 
directed forwards, and is very tender on movement. The uterus may 
be retroveited and flxed, extremely tender on manipulation, and there 
is always pronounced tenderness on pressure in the lateral and posterior 
fomices. 

(3) Chronic salpingo-oophoritis and jtyosalpinx. The patient looks 
ill, and is pale and sallow. The abdomen is slightly tympanitic, tender 
on pressure above the pelvic brim, and becomes rigid on examination. 
On occasions after puerperal sepsis a pyosalpinx can be felt above the 
pelvic brim. On vaginal examination signs of gonorrhoea are frequently 
present, such as cervical discharge, pus from the urethra on com- 
pression, tenderness, and occarional induration of one or both of 



EESXALE GENITAL OEGANS 2347 

Baitholin’s glands. The cervix is often enlarged, firm in consistency, 
directed forwards, and sometimes displaced to one or other side. The 
uterus is difficult to define owing to marked tenderness on pressure. 
Usually it is retroverted or retroposed and fixed. There is great 
tenderness to pressure in the fornices, and occasionally ill-defined 
swellings and thickenings can be felt attached to the uterus and pelvic 
wall. 


DIFFERENTIAL DIAGNOSIS 

(1) Acute catarrhal salpingitis must be distinguished from a mild 
attack of appendicitis and from pyelitis. 

(а) Appendicitis. In the early stages pain is felt in the region 
of the umbilicus or all over the abdomen, later becoming 
localised to the right iliac fossa. Nausea and vomiting are 
usually present, and there is tenderness at a point midway 
between the umbilicus and the anterior superior iliac 
spine. 

(б) Pyelitis. Pain is felt in the loin on one or other side, and 
tenderness is most pronounced in the costo-vertebral 
angle ; there are symptoms of cystitis, pus is present in 
the urine, and organisms may be cultivated from the urine. 

(2) Acute suppurative salpingitis must be differentiated from 
appendicitis and ectopic gestation. 

(u) Appendicitis (see above). 

(6) Ectopic gestation. The onset of symptoms in this condition 
is very precipitate, shock is pronounced, and when bleed- 
ing has been severe there will also be symptoms and 
signs of internal haemorrhage. The temperature is always 
sub-normal in the early stages. A cast may be passed 
from the uterus and in the majority of cases there is a 
history of amenorrhoea for one or two periods. 


(3) Chronic salpingo-odphoritis (pyosaljnnx) is sometimes confused 
with ectopic gestation, but may be mistaken for almost any pelvic 
swelling. The condition must be distinguished from the following : 

(a) Tubal abortion i{nthhamato<xle. There is usually a history 
of amenorrhoea, the temperature is not elevated in the 
early stages, and a decidual cast may be passed from the 
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uterus. ■\Vlien a pelvic haematocele is formed, tlie cervix is 
forced forwards and upwards and may cause retention of 
urine. 

(6) Torsion of an omrian cyst. Pain is sudden in onset and 
very severe ; tlie temperature is usually normal or sub- 
normal, the pulse-rate slightly increased, and there 
is absence of discharge or uterine bleeding. 

(c) Appendicular abscess, when pelvic in position, can seldom 
be difierentiated clinically from pyosalpinx. There is, 
however, absence of uterine bleeding and usually no 
vaginal discharge. 

(d) A pelvic fibroid. Tenderness is absent except on rare 
occasions when there is red degeneration, which condition 
is almost invariably associated with pregnancy and the 
puerperium. 

TREAIJIENT 

(1) Of acute catarrhal salpingitis. Absolute rest in bed in the 
Powler position, intenhction of alcohol, restriction of diet, copious 
fluids and mild saline aperients are advised. Pain is relieved by 
radiant heat or fomentations to the abdomen, hot douching and pelvic 
diathermy. Infection of the urethra and cervix is at the same time 
treated by diathermy, ionisation or antiseptic applications. 

(2) Of acute suppurative salpingitis. Opinions are sharply divided 
with regard to the relative merits of conservative or operative treat- 
ment. 

Conservative treatment is conducted on the lines advocated for 
catarrhal salpingitis. 

Operative treatment. In my opinion operation should in most 
instances he advised for the following reasons : 

(i) The suppurative process in the tubes and peritoneum is 
directly dealt with and the time of convalescence is 
reduced. 

(ii) The tubes can sometimes be preserved. 

(iii) Pyosalpinx and abscess formation or chronic sclerosis of 
the ovaries can usually be prevented. 
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(iv) Chronic “pelvic invalidism” due to permanently thick- 
ened tubes is avoided. 

(v) Mistakes in diagnosis are obviated, as the condition may 
be confused with appencRcitis or ectopic gestation. 

Operative treatment consists of : salpingostomy {see page 2550) when 
the case is seen early before there is necrosis or induration of the tube ; 
or salpingectomy (see page 2546) when the tube is greatly swollen, 
indurated, or contains pus ; either operation being followed by ventro- 
fixation of the uterus and pelvic drainage (see page 2379). 

(3) Of chronic salpingo-oophorilis and pyosalpinx. Treatment may 
be medical or surgical. Medical treatment, on the lines advised for 
acute catarrhal salpingitis, is indicated when symptoms are mild, when 
the general health is not affected, when there are no acute exacerbations, 
when the uterus is mobile, tenderness is not pronounced, and thickening 
in the fornices is absent. 

One of the following operations may be indicated for this condition : 
salpingectomy, salpingostomy, or salpingo-oophorectomy, any of these 
being combined \vith ventro-fixation of the uterus ; or hysterectomy. 


Tuberculous Salpikgitis 

Tuberculous infection is comparatively common, accoiuiting for 
about 10 per cent of all cases of chronic salpingitis. Post-mortem 
examination reveals affection of the tub.es in 20 per cent of women 
who die from tuberculosis. Other organs are also affected in about 95 
per cent of cases. It may occur at any age from childhood upwards. 

The infection may be bhod-borne, the primary lesion being in the 
lung, or result from tuberculous peritonitis by direct extension. In 
almost all cases of infection of the peritoneum, the tubes also are 
involved. Concurrent infection of the endometrium and tubes is 
common, the uterine lesion probably being secondary to the tubal. 

Pathology. At an early stage of the disease miliary tubercules 
are seen in the submucosa ; these enlarge, coalesce, caseate, and 
finally break through the mucosa which is gradually destroyed, and 
the tube at the abdominal ostium, becoming sealed, is gradually 
distended mth caseous material. The fimbrise are seldom turned 
inwards as in gonococcal salpingitis. The tube varies in size, and is 
often much enlarged. The tube ^vall becomes thickened from fibrosis 
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and the peritoneal surface covered with miliary tubercules. Some- 
times the wall is thin, and dense adhesions form to the pelvic walls and 
viscera. The ovary is frequently secondarily affected, wth abscess 
formation. 

On microscopical examination typical tuberculous giant-cell systems 
are seen in the tube wall and ovary. 

Symptoms. These are indistinguishable from salpingo-oophoritis. 
Menorrhagia is not always present, but when it occurs it is liable to be 
very severe and uncontrollable. 

Diagnosis. The condition should be suspected when swelHngs can 
be felt in the posterior lateral formces in adolescents and young virgins, 
if there is a history of tuberculous affection of the bowels or glands, or 
when there is gradual deterioration of health, loss of weight, persistent 
fever, and pelvic pain unrelieved by rest in bed. 

Treaimeiit. The tubes should always be removed by abdominal 
operation. Efforts must be made to conserve the ovaries or a part of 
one ovary, hut in any case such a patient will be sterile. Hysterectomy 
is always indicated if the uterus is enlarged, congested, or if there has 
been menorrhagia, as it is highly probable that the endometrium is 
a so affected. MTien dividing adhesions there is great risk of tearing the 
owel, with resulting fistula formation. Serious or progressive tuber- 
culosis of the lung is a contra-indication to operation. 


TUBAL PREGNANCY 

Kxtra-utenne or ectopic gestation is the arrest and development 
of a fertilised o%mm at any point between the Graafian foUicIe and the 
endometrium. 

^ primary abdominal pregnancy does not appear 

rare 1 ^ proved. Ovarian implantation, although extremely 

rare, has been known to oceur. Tubal pregnancy is the Ssnal variety 

the tT" ““7 he implanted in the ampulla, 

‘he Srst is the 

mnionest, the last bemg very rare (figs. 1201, 1202 and 1203). Tubal 
and mtra-uterme gestation have been kniomi to occur together, and on 
rare occasions bdateral tubal implantation. The cause o£ arrest is 
wn. Interference mth its progress has been attributed to 
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kinking or spasm of the tube, the presence of polypi, congenital 
diverticula formed by inflammation, or the fact that the ovum is too 
large to pass along the lumen of the tube. 

AVhen the ovum comes to rest in any part of the tube it immediately 
burrows through the mucous membrane and comes to lie in the sub- 
mucosa ; erosion continues into the musculature of the tube and blood- 
vessels, there being no compensatory decidual development whereby 
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the ovum is isolated and prevented from coming in contact mth the 
maternal arterioles. Three mechanical factors are at work : (1) erosion ; 
(2) enlargement of the embryo due to its growth ; and (3) heemorrhage 
due to the erosion of the maternal vessels. The capsular membrane, 
normally formed of decidua in uterine pregnancy, is made up of 
the connective and muscular tissues of the tube, the foetal sac being 
formed chiefly by the tube wall together with plastic lymph covering 
its surface and adhering to surrounding structures. The amnion and 
chorion develop as in uterine pregnancy. 
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Ihtra-^trdohcM r<tij' .rt ict'irs in about 25 per cent of all cases of 
ectopic gestation It iithp ■!=”-*! result in istlimialinipbntatioii,taldr:| 
place earlier than tubal ab.rtioa, nanieh’, about the fourth or fifth 
^eek of gestation Rujunn.* is always the end-result in interstitiil 
unplautation and ... jr? inavli later, about the twelfth to the sirtetstii 
week. It i' of \,,r\ .u.ircquent occurrence when the embryo lecuins 
in the- aUipuUi 

Ruptun bpiuaht about by erosion and hiemotrhage. Re 
thononic \-illi gradually erode their wav through the tube traU asJ 
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kinking or spasm of the tube, the presence of polypi, congenital 
diverticula formed by inflammation, or the fact that the ovum is too 
large to pass along the lumen of the tube. 

When the ovum comes to rest in any part of the tube it immediately 
burrows through the mucous membrane and comes to lie in the sub- 
mucosa ; erosion continues into the musculature of the tube and blood- 
vessels, there being no compensatory decidual development whereby 
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the ovum is isolated and prevented from coming in contact with the 
maternal arterioles. Three mechanical factors are at work : (1) erosion ; 
(2) enlargement of the embryo due to its growth ; and (3) hamorrhage 
due to the erosion of the maternal vessels. The capsular membrane, 
normally formed of decidua in uterine pregnancy, is made up of 
the connective and muscular tissues of the tube, the fcetal sac being 
formed chiefly by the tube wall together \nth plastic lymph covering 
its surface and adhering to surrounding structures. The amnion and 
chorion develop as in uterine pregnancy. 
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and the peritoneal surface covered with miliary tubercules. Some- 
times the wall is thin, and dense adhesions form to the pelvic walls and 
viscera. The ovary is frequently secondarily affected, with abscess 
formation. 

On microscopical examination typical tuberculous giant-cell systems 
are seen in the tube wall and ovary. 

Symptoms. These are indistinguishable from salpingo-oophoritis. 
Menorrhagia is not always present, but when it occurs it is liable to be 
very severe and uiicontrollable, 

Diagnosis. The condition should be suspected w’hen swellings can 
be felt in the posterior lateral fomices in adolescents and youngvirgins, 
if there is a history of tuberculous affection of the bowels or glands, or 
when there is gradual deterioration of health, loss of weight, persistent 
fever, and pelvic pain unrelieved by rest in bed. 

Treatment, The tubes should always be removed by abdominal 
operation. Efforts must be made to conserve the ovaries or a part of 
one ovary, but in any case such a patient will be sterile. Hysterectomy 
is always indicated if the uterus is enlarged, congested, or if there has 
been menorrhagia, as it is highly probable that the endometrium is 
also affected. ^^Tien dividing adhesions there is great risk of tearing the 
owel, with resulting fistula formation. Serious or progressive tuber- 
culosis of the lung is a contra-indication to operation. 


tubal PREG^'A^'CY 

Iklra-uteriiie or ectopic gestation is the arrest and development 
01 a fertilised ovum at any point between the Graafian follicle and the 
endometrium. 

occuirenee of primary abdominal pregnancy does not appear 
r,™ * 1 ? Ovarian implantation, although extremely 

rate has been knoivn to occur. Tubal pregnancy is the usual variety 

the il?‘“ be implanted in the ampulla, 

comniZ'Ar “ part of the tube ; the first is the 

miMOTest the last bemg very rare (figs. 1201, 1202 and 1203). Tubal 
and mtra-uterme gestation have been known to occur together, and on 
’®P>“"bition. The muie of arrest is 
unknown. Interference with its progress has been attributed to 
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kinldng or spasm of the tube, the presence of polypi, congenital 
diverticula formed by inflammation, or the fact that the ovum is too 
large to pass along the lumen of the tube. 

^\Tien the ovum comes to rest in any part of the tube it immediately 
burrows through the mucous membrane and comes to lie in the sub- 
mucosa ; erosion continues into the musculature of the tube and blood- 
vessels, there being no compensatory decidual development whereby 
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the ovum is isolated and prevented from coming in contact ^vith the 
maternal arterioles. Three mechanical factors are at work : (1) erosion ; 
(2) enlargement of the embryo due to its growth ; and (3) hajmorrhage 
due to the erosion of the maternal vessels. The capsular membrane, 
normally formed of decidua in uterine pregnancy, is made up of 
the connective and muscular tissues of the tube, the fcetal sac being 
formed chiefly by the tube wall together wtb plastic lymph covering 
its surface and adhering to surrounding structures. The amnion and 
chorion develop as in uterine pregnancy. 
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The uterus enlarges in the usual way, rarely, however, attaining a 
size greater than that of 8-10 weeks’ gestation. 

Termination may be by tubal abortion, tubal rupture, or by mole 
formation. 

Tnbgl abortion is the commonest termination, and occurs when there 
is ampullary implantation. The capsular membrane is stripped from 
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its attachment as the result of hemorrhage, and the ovum U expelled 
into the peritoneal cavity by contractions of the tube and by force of the 
hemorrhage which always takes place. If bleeding is small in amount 
and occurs repeatedly, laminations of blood clot are deposited around 
the abdonunal ostium and a peri tubal lucmatocele is formed. When 
t^he bleedmg is more profuse, a pelvic Immatocele may develop and 

iMfiri" 

iiitra-pcritoneal (fig. 1203) or intra-Ugainentous 
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Inira-peritoneal rupture occurs m about 25 per cent of all cases of 
ectopic gestation. It is the usual result in isthniial implantation, taking 
place earlier than tubal abortion, namely, about the fourth or fifth 
week of gestation. Rupture is always the end-result in interstitial 
implantation and occurs much later, about the twelfth to the sixteenth 
week. It is of very infrequent occurrence when the embryo remains 
in the ampulla. 

Rupture is brought about by erosion and haemorrhage. The 
chorionic villi gradually erode their way through the tube wall and 
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maternal blood-vessels (see fig. 1205). hamiorrhage occurs with ever 
messing pressure, aud finally the tube is disrupted, probably with 
toher laceration ol blood-vessels. Humiorrhage is usually profuse. 
IVhen this occurs m small repeated attacks layers of blood clot .ire 
formed around the impregnated part of the tube— para-iiiiai hatMlo- 

tube waU bursts on its 

hicmato™ attendant haimorrhage results in a broad ligament 

moV ^ t'*'* of either a tubal 

mole (see fig. 1201), hiemorrhage having stripped the chorion from the 
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capsular membrane, or hsematosalpiux when b£emorrhage distends a 
tube, the ostium of which has previously been sealed. 

In all cases of abortion or rupture the embryo may be partially or 
completely detached ; when the latter, the embryo usually dies. 
Should the amnion remain intact, however, and the chorion have 
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sufficient blood supply to keep the embryo alive until new vascular 
connections are established, the embrj'O may survive and grow as a 
secondary abdominal or intra-ligamentous gestation. 

Secondary abdominal gestation. The amnion becomes covered wth 
lymph which organises and adheres to surrounding structures, forming 
a fresh sac. The chorionic villi become attached to the back of the 
uterus, broad ligament, rectum, small bowel or pelvic wall, and the 
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placenta develops in this new situation. The pregnancy may proceed 
to term, or a secondary haemorrhage may occur stripping all connections 
and resulting in the death of the embryo. 

Secondary ligamenlous gestation results when the extruded embryo 
survives and grows between the layers of the broad ligament, the 
placenta developing an attachment to the pelvic coimective tissues. 
As the embryo grog's, the peritoneum becomes stripped o2 the anterior 
abdominal wall and bladder or off the side wall of the pelvis towards 
the mid-line posteriorly, pushing the rectum to the opposite side ; in 
this way the sac may lie either in bront of or behind the uterus. 

Haniatoccle and secondary gestation sacs. A pelvic haematocele may 
become absorbed or infected, the infection being due to streptococci 
or B. coli gaining entrance from the adherent bowel, resulting in 
the formation of an abscess which may rupture into the bowel or 
bladder. Suppuration is always associated ^vitb' high fever, sweating, 
rapid wasting and exhaustion, and unless relieved by operation or 
spontaneous rupture into the bowel, the patient may die. When a 
secondary gestation sac forms, the foetus may die at any stage, or preg- 
nancy may proceed to term, w'heu there will be painful uterine con- 
tritions, the endometrium will be she<l (false labour), and the feetus 
'vill die (fig, 1207), In either case the sac may become infected or may 
calcify. Cdlcijication results from the deposition of limR salts in the 
sac wall, or occasionally in the foetus, resulting in the formation of 
a I opcedion which may remain in the abdomen imrecomised for 
many years. 


SYMPTOMS AND SIGNS 

rupfure or ahortioj*. A classical history of amenoirhcea, 
one or o pwiods having been missed, is present in about 40 per cent 
01 cases. Alm^t invariably, however, the last period is early or 
Me m o^t, shorter m duration, and the loss smaller than usual, 
t'am IS always present m one or other side of the lower abdomen, 
constant m character, but mth attacks of increasing severity. Indi- 
gestion, nausea and morning vomiting are usuaUy present, and a 
o g sensa^ ion and a feeling of fulness in the breasts are also noted, 
iixammation reveals marked tenderness on one or other side of the 
abdomen and m one of the vaginal fomices. The cervix may be a 
tittle softer than normal, and the utema slightly enlarged, softened, and 
ex reme y en er on manipulation. On account of extreme tenderness 
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the enlarged tube can never be felt unless the examination is made 
under angesthesia. 

(2) When there is iuhal abortion. Pain, at first severe and colicky 
in character and later becoming continuous, is felt in the lower abdomen, 
but may be referred to the upper abdomen, the chest or shoulders. 
There is faintness, vomiting, the pulse is rapid, and the temperature 
normal or sub-normal. The lower abdomen and vaginal fornices are 
extremely tender to 'pressure ; this pronounced tenderness, due to blood 
in the peritoneal cavity, is a most important sign. 

AYhen hsemorrhage has been severe, there vdll also be general pallor, 
anxious facies, sweating and restlessness. Signs of fluid in the peri- 
toneal cavity may be present, and an exquisitely tender cystic 
swelling in the posterior fornix, lifting the uterus upwards and forwards, 
may also be detected. There will be uterine bleeding in 80 per cent 
of cases ; in about 20 per cent the blood is bright red ; in other 
cases there is a brownish discharge. The endometrium is shed, either 
as a complete cast, or as shreds which may possibly escape notice. 
The cast is usually thick, white, shiny on the inner surface, but not 
mixed with blood clot, ilicroscopically it consists of decidual cells 
and uterine glands. 

(3) When there is tubal rupture. Pain is always continuous, 
sudden in onset and severe, otherwise the symptoms and general 
signs are the same as in tubal abortion but tending to be more pro- 
nounced as rupture is nearly always associated w’ith sudden and severe 
bleeihiig. Alter the initial shock most cases recover quickly, at least 
for a short time, but sometimes all the symptoms increase and the 
patient dies. 

(4) When there is para- or peri-tubal hcBinatocde, a condition not 
mfrequentiy encountered, there are severe attacks of pain in the lower 
abdomen, sometimes coming on after exertion. Irregular uterine 
bleeding or brown discharge also occurs. Abdominal and vaginal 
examination reveal the same pronounced tenderness as in rupture 
or abortion. Occasionally a large hsematoma forms which may be 
palpable per abdomen or on bimanual examination as a markedly 
tender swelling. 

(o) When there is secondary abdominal pregnancy there will be 
some of the usual symptoms of pregnancy. Fcetal parts can often be 
felt wth great ease. Abdominal pain is always present as the result of 
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plastic: peritonitis, and uterine bleeding or brouTiish discharge is also 
common. At term there are attacks of spasmodic pain, shedding of 
the endometrium as a cast or shreds — false labour, and death of the 
foetus. ^Vhen suppuration occurs all the symptoms of fever uill be 
superadded. 


DIFFERENTIAL DLACNOSIS 

(1) Vienne abortion. Bleeding is usually free, pain slight, and 
abdominal and pelvic tenderness absent. 

(2) Chronic salpingo-ooplioritis {pijosalpinx), wth small repeated 
hfemorrhages, may present signs and symptoms indistinguishable from 
tubal abortion. 

(3) Torsion of an ovarian cyst. Uterine bleeding is absent, the 
pulse and temperature may be normal or only slightly raised, and a 
cystic s^velling may be felt on abdominal or vaginal examination. 

(4) Appendicitis. Only when the appendix hangs over the brim 
of the pelvis vrill difficulty in diagnosis arise. There is no uterine 
bleeding, temperature and pulse are raised, and leucocytosis (12,000 
to 20,000) is often present. Almost invariably there is some tenderness 
and rigidity in the right iliac fossa. 

(5) Ruptured gastric or duodenal ulcer. There is usually a past 

ory 0 peptic ulcer, and acute pain is always felt in the upper 

abdomen Muscular rigidity is inflexible and tonic, and tenderness 
IS chiefly Iniuted to the upper abdomen. There is no uterine bleeding, 
tende^^ ^ rectal aud vaginal examination may reveal no 


PROGNOSIS 

tn ’■“5 reduced the mortaUty from 97 per cent 

more M prognosis of tubal abortion is much 

“f IteTd ' . The outlook for a case 

01 ruptured interstitial pregnancy is grave. 

perild .tan .uM OccL.„ny 

opeI“ pJge'Sl)."”* 
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NEW GROWTHS OF THE TUBE 

Primary tumours are exceedingly rare ; secondary growths are 
due to carcinoma of the ovary, uterus, stomach, intestine or breast 
(fig. 1208). 

The only benign new growth is adenoma. The malignant growth is 
columnar-celled carcinoma. 



Fig. Seoo^oabt Ciactsoiu or tbb Fiuorus Xnc. Tss ruxAsr 
O&OWTH W49 A OOLClCtAB<mXO CaSC1501U Or nu BOOr or TUB Uiucs 
WHICH HAD ALSO SFHEAD TO TU CCHTU. It.C.S.) 


Adenoma is a growth of the epithelium ^vith gland-lihe acini, 
occasionally with papillary outgrowths ; the lumen is distended and 
sometimes the growth projects from the ostium abdominale. Histo- 
logically it is a true adenoma. Ascites and occasionally blood-stained 
uterine discharge ate the only symptoms. The condition is rarely 
diagnosed before operation, treatment being removal of the tube. 

Carcinoma is also extremely rare and is of the columnar-celled 
adeno-carcinoniatous type. A blood-stained uterine discharge is the 
only symptom and may lead to an examination which ^vill reveal a 
swelling in the neighbourhood of one of the tubes. The prognosis is 
very bad, and removal of both ovaries and the uterus is the only 
treatment recommended. 


Pelvic Cellulitis (Parametritis) 

This is an acute in flamm ation in the areolar tissues of the broad 
or utero-sacral ligaments. Infection may spread from the uterine 
cavity via the lymphatics, but more commonly arises as the result 
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of deep lacerations of the cervk extending through the vaginal vault 
and opening up the base of the broad ligament. Usually the condition 
is unilateral, a swelling forming by the side of the uterus due to 
infiltration of the cellular tissues with serum and leucocytes. In mild 
cases the process may subside or suppuration may occur and an 
abscess form which may burst into the bladder, rectum or vagina. 
Sometimes the inflammation spreads to the iliac fossa, lifting up the 
peritoneum and causing a swelling above the imier or outer half of 
Poupart’s ligament. On rare occasions pus spreads along the sheath 
of the psoas muscle to the perinephric region, under Poupart’s ligament 
to the inner side of the thigh, through the sacro-sciatic foramen, or 
along the round ligament to the groin. Most frequently the abscess 
points above Poupart’s ligament in its outer half. Occasionally 
organisms enter the blood stream causing a fatal septicaemia. \Vhen 
the utero-sacral ligaments are affected, an abscess may form and burst 
into the rectum. 

Symptoms. The onset is usually gradual, occurring with fever and 
pelvic pain towards the end of the second week of the puerperium, or 
rarely following a gyuaecological operation. There is tenderness in the 
hypogastrium and behind or to one side of the uterus. The vaginal 
vault is depressed. Later an indurated zone can be felt above the 
outer half of Poupart’s ligament. ^Vhen suppuration occurs a fluctua- 
ting mass may be felt immediately above Poupart's ligament or in 
the base of the broad ligament. Healing results in the formation of 
cicatricial induration in the broad or utero-sacral ligament, which 
is the source of much subsequent pain which increases before menstru- 
ation. 

Treatment. In the early stages this is palliative. Copious hot 
douches, glycerine pessaries, and fomentations to the lower abdomen 
are efficacious. "When suppuration occurs the abscess should be opened 
by Hilton’s method. Usually the incbiou is made above the outer 
half of Poupart s ligament. Sometimes the abscess may be drained 
through the vaginal vault. 
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GYNAECOLOGICAL OPERATIONS 
by 

J- Lyle Cajierox 

CHAPTER I 

PbE-OPERATIVE Ih’VESTIGATIONS A2n) TREATMENT 

Ip the condition is non-acute, the patient should be kept in bed for at 
least twenty-four hours before operation is performed. 

Investigation of the following must be undertaken : 

(1) Cardio-V oscular System. The majority of cardiac disorders 
are not a bar to major operations or to general anoesthesia. 

Patients wth valvular disease stand operations well when com- 
pensation is adequate. Signs of fatty degeneration of the heart muscle 
may be vague, but obesity, poor soft muscles, distant heart sounds, 
and small pulse pressure may suggest the presence of this serious 
condition. Patients sufiering from chronic intosications — ^septic, 
alcoholic, or metabolic — must be regarded as bad operative risks. 
Patients mth high blood-pressure usually stand operations well, unless 
these are prolonged or severe. 

(2) Blood Cojiditions. Anaemia may be produced by repeated 
ha3morrhages or by constant bleeding for many weeks or months, but 
unless of a pronounced type it is seldom a contra-indication, to opera- 
tion. There is greater danger, however, of acute septic endophlebitis 
and pulmonary embolism. Pre-operative blood-transfusions, treatment 
^vith liver extract, dried extracts of stomach, iron and arsenic, copper, 
etc., should be administered, and careful watch maintained for a 
possible repetition of the hjemorrhage, which might deprive the patient 
of the benefits of the treatment. 

A complete blood examination should be made in all cases of 
anamia, as uterine haemorrhage may be due to thrombocytopenic 

VOL. II.— X * 3361 
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purpura lisemorrbagica, one of the leucamias, or some other blood 
dyscrasia. 

(3) ReSjpiraiory Diseases. In acute respiratory affections such as 
bronchitis, operation must be postponed until the condition baa 
completely subsided, as broncho-pneumonia or even lobar pneumonia 
may follow the administration of the anicsthetic. Inhalation anajs- 
thetics should be avoided if there is chronic bronchitis or pulmonary 
tuberculosis, and uheu operation is imperative in such cases a basal 
anoesthetic, followed by a spinal, is advised. 

(4) Renal Conditio)is. Here a complete examination of the urine 
may be necessary, and in certain cases an estimation of the blood 
urea and blood chlorides. Where the urinary symptoms are marked 
cystoscopy should never be omitted. 

(5) Diabetes is no longer a contra-indication to operation, as the 
disease can be controlled to some extent by diet and insulin (see page 
700). 


(6) Obesity. Fat patients are more liable to complications, such as 
post-operative infection of the wound, burst abdomen, phlebitis, 
thrombosis and pulmonary embolism. Fat in the abdominal wall, 
in the extra-peritoneal tissues (as in the iliac foss© and lateral to the 
bladder), and in the appendices epiploic©, greatly increases the difficulty 
of all pelvic manipulations. When time permits, the patient should 
be put on a carefully chosen diet which ivill reduce weight without 
dmumshiug vitality. 

(7) Rjnacialion. Patients who are wasted as a result of starvation 
or c intoxication are not good operative risks, and a diet rich 
m car 0 ydrates, injections of insulin, and sometimes glucose adminis- 
tered mtrwenously, may be prescribed in such cases. 

(S) Thyrotoxicosis. This condition may cause sudden death during 
operation, or give rise to uneontiollahle tachycardia with heart faUure 
subsequent to operation. 


(9) InsaiiUy is not a contra-indication, and mental cases usually 

guidance of a mental specialist should 
always first be sought. ^ 

The possibility of pregnancy must never be 
r'lnpv ™ eu contemplatmg any gyniecological operation, as preg- 
y is a contra-indication to most operations, except in cases of 
great urgency, e.g. acute appendicitis. 
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PRE-OPERATIVE TREATMENT 

(1) General. 

(2) Local. 

General Pre-operative Treatment. The patient should be kept in bed 
for 24 to 48 hours prior to a major operation. This gives opportunity 
for completing the investigations, and for general pre-operative treat- 
ment to be undertaken. Two factors of importance are the relief of pain 
and the promotion of sleep. Wlien a diagnosis has been made and 
the type of operation decided upon, pain is no longer a useful diagnostic 
symptom, and if left unrelieved \vill further reduce the patient’s 
strength. Pain which is not appeased by aspirin or barbiturate drugs 
demands morphia, gr. Prior to operation the patient usually 
suffers from anxiety and consequent insomnia, and sedatives such as 
bromides should be given in the early evening, being later followed by 
medinal 6 grs. or chloral hydrate 15 grs.. 

Local Pre^operative Treatment : (a) abdominal, (6) vaginal. 

Abdominal. Shaving of the abdominal wall, pubes and vulval region 
is essential, followed by cleansing the skin and preparing it for opera- 
tion by the application of an antiseptic such as picric acid 3 per 
cent in 65 per cent alcohol, iodine 2 per cent solution in 65 per 
cent alcohol, tannin-alcohol, tinct. raetaphen (Abbott), or Bonney’s 
violet-green solution, the disinfected area then being covered with a 
sterile towel. 

Vaginal. As a general rule, the pubic, vulval and peri-anal regions 
are shaved. For some of the lesser operations the hair over the mons 
should be clipped short and only the vulva shaved. The patient 
then has a bath, soap being applied freely to the vulval and peri- 
anal skin, after which a douche of dettol (2 drachms to the pint) 
is given, three quarts of the solution being used at 112 to 115 
degrees F. After the douche, the vulval, pubic and peri-anal regions 
and the skin on the inner aspect of the thighs are cleansed with ether 
soap, thoroughly rinsed and dried. The vagina is further disinfected, 
and packed for six hours before operation with a strip of gauze soaked 
m pure eusol or violet-green solution. 
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IMMEDIATE PRE-OPERATIVE PREPARATION 

Abdominal. Wien the patient is on the operating table the 
abdomen, pubes and the skin in front of the thighs are thoroughly 
painted vrith the antiseptic solution originally used. 

Vaginal. The eusol plug^g is removed when the patient is in the 
lithotomy position. The skin of the vulva, the suprapubic and peri- 
anal regions, and the inner aspects of the thighs are painted "vvith the 
antiseptic. A swab is then soaked in the antiseptic and applied to the 
whole interior of the vagina. 

When operations are performed upon the cervix or uterine cavity, 
after the cervix has been fixed \rith a vulsellum, the external os and 
entrance to the cervical canal are wiped with dry gauze held with the 
uterine forceps, to remove all mucus and to empty the superficial 
portion of the gland ducts. A pack is placed in the posterior fornix to 
prevent the antiseptic, which is strong, from coming into contact with 
the vaginal mucosa. A 10 per cent solution of picric acid in absolute 
alcohol is then applied to the external os and cervical canal ; this is 
rubbed well into the surface and the swab is allowed to remain in situ 
for a minute or two. 

Purges must be avoided. It is better to administer on ordinary soap 
and water enema about 12 hours before the operation, but not later, 
especially prior to vulvo-vaginal operations, as, during the anjesthetic, 
the sphincter ani relaxes and the liquid contents of the bowel are liable 
to escape and add to the risks of wound contamination. 


EMEBCEXCTES 

In cases of enwrgency, preparation may be made after the anes- 
thetic has been given. The abdomen, pubes and surrounding regions 
are cleansed with methyl-ether, dry shaved, and the antiseptic solution 
apphed- 



CHAPTER a 


General Comjients on the Technique of GYNiEcoLoaicAL 
Operations 

Positions for Gynecological Operations 

(1) Trendeteoburg. 

(2) Dorsal. 

(3) Lithotomy. 

(4) Lithotomy-Trendelenburg. 

(1) The TrendeUnhurg position is the one usually employed for all abdominal 
gynecological operations, the main advantage being that the intestines and great 
omentum gravitate away from the pelvis towards the upper abdomen. The patient 
is placed on her back on the tabic, the leg-piece of which is lowered so that her legs 
are £ezdd at a right angle to the thighs ; the bead of the table is then lowered so that 
the knees occupy the highest position. The patient is prevented from slipping off the 
table cither by having her weight carried on shoulder braces, or by strapping the 
flexed legs. The foot-pieco of the table is then lowered, a suitable pad having been 
placed under the upper part of each leg below the knee, and a strap fixed over the 
ankles and around the foot-piece of tho table. The head-piece of the table should be 
flexed a few degrees to relax the abdomen. On no account should the supported arms 
ever he extended above the bead when using tho shoulder braces, as injury to the 
fifth and sixth cervical nerves is liable to result. 

The Trendelenburg position should not be used when there is danger of pus or 
septic fluid gravitating from the pelvis to the upper abdomen. 

(2) In the Dorsal position the patient lies flat on her back, the legs and thighs 
being in line with the body. The arms lie extended by her sides, and should be 
maintained in position by a draw-sheet, the ends of which are folded over the arms 
and then tucked under the back. This is tho position used when large pelvic tumours, 
such as ovarian cysts, are to be removed, or when there is pus or septic fluid that 
might gravitate upwards in the abdomen. 

(3) In the Litholomtf position the patient lies flat on her back with the buttocks about 
2 inches beyond the foot of the table. The thighs are flexed on the abdomen and 
abducted, and the legs are flexed on the thighs. The position is maintained by the 
use of some support, such as a lithostat, or by upright posts which are fixed on each 
side of the table and to which the feet are attached. This position is required for all 
operations on the vulva, the vagina, or on the uterus or pelvic viscera via the vaginal 
route. In the lithotomy position the patient’s arms should be folded over the chest. 

14) The Litholomy-Trendelenhurg position is a combination of positions U) and (3), 
and may be employed when vaginal operations are performed. 
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Ikstrumeots 

Instruments used in gynecological operations are on tho whole rather heavier than 
those used in other branches of surgery. Many variations are possible, but a list 
which covers the armamentarium for most operations is : 

1 Scalpel. 

Long-bladed. 

2. Scissors. 

7' Mayo dissecting pattern. One straight, one curvedjon flat {6g. 1200). 




f’i- 1209.— M*r«'s Scissoas; i** aiASes Tim to me 
roivr wncH >» mospu in> jtoi sbast. 


3. Forceps. 

(i) Ditsectitig. These are 7* long with roughened surface for the gloved fingers, 
an rat-toothed points with serrations above to allow grosping of a needle. 

(ii) ^ght and heavy Maingot forceps. Maingot’s heavy forceps are 
8 long, slightly curved, and with rat-toothed points. A deep groove m 
one ade takes a tongue from the opposite side and prevents tissues from 
slipping lateraUy through the bUdes {figs. 1210 and 1211). 
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4. Xeedle Hoij)Eb. 

Figoie 1213 shows a serviceable pattern 10' long, with spring}' shanks and 
wide finger rings. 

5. Vui^SELLUit. 

Modified Kelly pattern, 12' long, with largo teeth which afford a powerinl 
grip and do not tear through the tissaes (fig. 1214). 

Fenton’s pattern can be used to grasp a sauU cerrii, or one nearly flush 
with the vaginal vault (fig. 1215). 

6 Cteeisx Sound, 

Simpson’s sonnd has a globnlar tip and graduations whereby the length 
of the uterine cavity can be estimated (fig. 1216). 


Fig. Ut6. — Cmm Sono. 




7. Biaddzr Sodjoj. 

IdTgo size with rounded end (Liston). 

8 Uteein'e Diiatobs. 

Three patterns ace commonly as«d : 

(a) Fenton’s, with double tapered cods. 

(&) Hegar’s, with a steep tapering end (fig. 1217). 

(e) Ramsay’s, which has a tapering end and u hoUow. 



Fig. irir.— otcu'i Diuto^ 


9. CURCTTZS. 

Figure 1218 shows a double-ended type. One end is straight and wide, 
the other rounded and J* wide. This smaller end can be used to explore the 
utenne conma thoroughly. 



Fig. 1218. — Ctxusx Ccacns tub « 3 i> aun^a Xb* 

fa^U KOGB 01 SUITU lOWABDS JB* 


10. Sharp Scoop. 

Sharper and more powerful than the curette. Used for scraping the cervix 
and temoving polypi. 
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1219.— AtrvARn’s wkiootko 
iO.? BET4»CS0 VaOINIL 

SrscvLUH. 



Tb13 is osco to suevatx tbb Busdsr wbbk tebtorv* 

0.0 VaOUAL UiSTBRECTOXY and RCTEKTOSmON OTEBA* 

noxs, AXD ALSO TO FACIUTATE TACKIXO THE VaOIXA, AND 

FOB FUSLVO VaOIXAL XZAUIXATIOXS. 



Fig. 1221.— Labob VAOI.JAL Re- 
TBACTOa FttEQUESTLV DSED WHES 

BEBTOBUixa Vaoixal IUstebec. 

TOME, OS WBEK EXrLOBI^O THE 

VaoisalVadltahd CEByii. This 

MODEL CITES A TBXE BXFOSDBB 07 
THESE TABTS. 



Fig . 1222. — Needles. Kooxb-bodied with 

THREE COBXEBEO ENDS OB TBOCAB FOISTS. 

Near the eye the body or the Needle is 

FLATTEXED TO FAaUTATE OBASPISO WITH A 

Needle Uolder. 
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11. SFECULUil. 

Auvard’a -n-eighted speculum is used in most vaginal operations {fig. 1219). 
It holds heat for a long time after boiling and may therefore have to be 
cooled before use. 

12. Nasrow Retractoe. 

A blade 1* wide and 4* long set at right angles to a handle {fig. 1220) serves 
to hold the bladder or perineal body out o£ the way when a good crposote 
of the cervix is required. 

13. Wide Retractob. 

As above, but with a blade 2|* wide which is used to elevate the bladder 
during the operation of vaginal hysterectomy (fig. 1221). 

14. Towel Clips. 

15. Needles. 

A relatively heavy tj'pe of needle is advisable for most work in the pelvis. 
Half-circle trocar-pointed needles (sizes 1 to 3) fulfil most requirements 
(fig. 1222). 

16. SuTtJBE Haterul. 

Plain No. 00 catgut is adequate for ligaturing blood-vessels in the sub- 
cutaneous tissues. 

No. 00 20-day chiomicised catgut is used for intestinal sutures and for 
inserting blanket stitches is the ovary after enncleation of a cyst. 

No. 1 20-day chromicised catgut cau be recommended for most abdominai 
and cervical operations. 

No. I pla'm catgut is employed lor vaginal repair operations- 
Silkworm-gnt is suitable for skin sutures. 
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Flf.lS24.~~Lm{<3TOilY It-STBUHUIT TaBLE. TBETaiY IS 30 l>CTr£S iVD 
StSCUESWlSB. TosTiBLKCiK BBAlUCBTEDTOBn011TSTABTT50 raou 1 FOOT 
to 3 FEST non TRE F^OE. 



J'l;. 1225 Ox-YOEE Crotch or Ixtrobtat {Tuacsxrat}. 
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17. OpESATiiCQ Tabi;e. 

The model ia figuie 1223 shows the aigles requited for the Treudelealuig 
position. 

IS. LiTnoTO>rT IssTBDiiExr Table. 

This table, designed by the author, is most convenient for use in all vulvo- 
vaginal operations. It can be adjusted to any height. The tray is 30’ i 9' 
(fig. 1224). 

19 OX'Yoke CsmcH oit Litbostat. 

This serves to maintain the patient in the lithotomy position when a fully 
equipped operating table is not available (fig. 1225). 


DfSntUlIENTS BEQUIBED FOR ABDOMINAl QYNiECOLOGIOAI, 
OPERATIONS 

A general Ust of instruments used for all cases is here given. Special instniments 
will l« mentioned ia the description of the particular operation for which they are 
required. 

2 Scalpels. 

2 Fairs o! Mayo scissors — straight and curved. 

2 Fairs of toothed dissecting forceps — long and short. 

12 Fairs of artery forceps. 

4 Fairs of Allis forceps. 

2 Bing forceps. ' 

1 VolseUiun. 

1 Self-retaining retractor. 

2 Hand retractors. 

6 Towel chps. 

1 Keedle holder. 

2 Fairs of Gray towel clips. 

2 Dozen sldn clips — Bofa or Michel. 

Toothed forceps with rack for clips. 

Needles: Trocar-pointed, 3 of each, sizes Nos. 1, 2 and 3; and 3 long 
straight cutting needles. 

Catgut ; Nos. 1 and 00 iKl-day chiomicised, and plain. 

Silkworm-gnt. 

Assorted sizes of rubber dralnago tubing. 


Incisions for Aboouinal Gyn^cobooicaIi Operations 
There is a choice of three incisions : 

(1) Bight paramedian. 

(2) ^Gd-Iine. 

(3) Transverse. 
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(1) liight Paramedian Incision (fig. 122G). Indications. The right paramediao 
incision is employed when a large opening is necessary for removing massive tumours, 
or for affording easy access to the depths of the pelvis when performing total hyster- 
ectomy, radical hystero-colpectomy, or dividing extensive adhesions of the uterus and 
adnexa. 

The adiantages are that the aponeurosis is divided down the centre of the anterior 
aspect of the rectus muscle and the peritoneum is opened behind the muscle which, 
when the operation is completed, comes to lie between the two suture lines and affords 
an added barrier against subsequent incisional hernia. 



PARimumm lyciStOX BSTtbPSABOTE THE UebujcTS 
AXD DOWS TO THE SlUraTSU POBIS, A3ID LIES OTBB 
TBE CE5TB8 OF THE BICBT ReCTCF MOSCI.& TBB 
HID USB UidSlOJI EITKIDS FltOH T0B SnFHrSlS 
PVBlSVFWABDaTOTBsUHDlUCDS. TUB TBA}>8T£BS8 
UICISIOX 19 SIAOHTLT CDBVED HITD OOXTBZITT bowK- 
WABDS, A>D UES FAKALLEl. WITH AND ABOTfe THE 
DTPEB BORDER OF THE PdbES A.RD TUB INHER ERdS OP 
Povfabt’s XJOAHBMS. 


The skin incision, beginning on a level with and one inch to the right of the 
umbilicus, is carried downwards, turning towards the mid-line at the lower end. It is 
deepened through the adipose layer down to the aponeurosis, which is cleared of fat 
for a distance of about a quarter to half an inch on each side of the proposed line of 
division. The aponeurosis is cut over the centre of the rectus muscle in the upper 
two-thirds of the incision which then inclines towards the mid-line in the lower third, 
so that the inferior end will be medially placed at the symphysis. This opening 
should be carried as low down as possible, thereby affording maximum access to 
the pelvic cavity. Both edges of the aponeurosb are undermined, that on the inside 
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being completely geparated from the muacle, which is retracted outwards, the peri- 
toneum being opened in a vertical line behind the muscle. 

(2) Mid-line Inemon (gee fig. 1220). This incision opens directly between the recti 
mascics, which are easily separated. It is a very satisfactory method of approach 
when small openings are re<iuircd, c.g. when ventro-fixation or round ligament suspen- 
sion of the uterus is to be |kcrformed. The incision is carried through the skiu and 
fat from below the umbiHcu.s down to the symphysis. The aponeurosis when reached 
IS cleared of fat for a short <listance on each side of the mid-line and then divided 
along the Imca alba. The recti muscle* are separated and the peritoneum is opened 
vertically in the miJ-lmc. 

(3) Tramverse Incition (see fig. 1226). The only advantage in the use of this 
incision is a cosinetic one, as the scar lies within the area covered by pubic hair by 
which It IS Eub.scqucntly hidden. 

The disadvantage of this incision is that the opening thus obtained is small and 
accc.s.s IS restricted. It should be used only for such operations as veotro-fixatioo, 
round ligament shortening, or tho removal of amaU ovarian tumours. 

The inciHion, which is four to five inches long, b made transversely one finger- 
breadth above tho pubic bones and pas.v» through tho slrin and subcutaneous fat. 
Tho aponeurosis may bo divided either vertically or transversely. 

Vertical Diviiion. Tho central part of tho skin above the incision is retracted 
upwards, and the aponeurosis and pcritoocum are divided vertically in the middine 
tis in tho ordinary median incision. 

Trantivree Dmiion. The aponeurosb b divided transversely in lino with the 
skin incision. The upper side of both aponeuroses and skin are pulled upwards, the 
recti muscles are drawn apart laterally, and the peritoneum is divided vertically. 


Opening the Abdominal Cavity (Cceliotomy) 

The length and exact position of tho inebion being determined, four or five trans- 
verse scratches are made with a needle or with tho jsiint of a knife, to assist in accurate 
approximation of iho edges (fig, 1227). 

Tho length of tho incision, usually about six inches, will depend on tho size of the 
tumour to be removed, tho amount of fat on the abdominal wall, and the exposure 
rci^uiccd. 

The skin is cut by a swift steady stroke from the point chosen at the upper end 
U) a point level with the upper margin of the symphysb, and the fat b incised down 
U} the aponeurosis. The aponcuroMs b divided throughout the full length of the 
mcision (fig. 1228). If it b a right paramedian incision, the underlying rectus rousclo 
will bo exposed ; if a median, the extra-peritoneal fat between the recti muscles will 
come into view. When tho former inciaoa b used, some difficulty may arbe in finding 
tho media! border of the rectus. 

unfailing guide to the inter-rectal space b the umbilicus and an imaginary hae 
runiung vertically downwards from it. Dissection should be made towards thb line 
until tho medial border of tho rectus b reached ; the muscle is then separated from 
its sheath. 
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On no account should the rectus muscle be ^lit longitudinally, as if this is done 
the abdominal opening cannot be retracted satisfactorily. 

The recti having been retracted laterally, the extra-peritoneal fat is divided and 
the shining peritoneum is exposed with the urachus running as a white cord on its 
deep surface. Tho peritoneum is picked up and divMed for the whole length of the 
incision, care being taken to avoid injury to the bladder, the underlying intestines, 
or an adherent tumour (fig. 1229). 


1 



Fig. 1227. — Riout rABAUSDUN 
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Two fingers of the left hand, with their flexor surhico upwards, are inserted through 
the woimd to lift the peritoneum upwards and facilitate the division of the peritoneum 
right down to the bladder. Using the handle of the scalpel, the bladder can then be 
pushed further downwards towa^ the pubes and away from the field of operation 
(fig. 1230). 

The bladder is in danger of being opened in mistake for the peritoneum when, as 
the result of distension or displacement by an underlying tumour, it lies at an unex- 
pectedly high level. Attention to the following points will ensure its recognition : 

The bladder is fleshy in appearance while the peritoneum is shiny and membranous ; 
it bleeds freely when cut, and its brown muscular fibres can readily be recognised. 
When there is doubt as to its position the peritoneum should be incised at the upper 
end of the wound. 
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operation is performed for a malignant g^o^vtll in the cervix, uterus 
or ovaries. 

A towel to which a thin square of mackintosh is attached on its 
under-surface is folded over the entire thickness of the abdominal 
opening on each side. A Berkeley self-retaining retractor is then 



inserted and opened (fig. 1231). The flanges of the retractor curve 
slightly outwards and hold the towels against the under-surface of the 
peritoneum near the wound edge. The towels and mackintoshes are 
next folded in around each end of the opening and maintained in place, 



ThB rOBCBPS AT TUB VTFEJl AVOU OW TBX ISCISIOS. 


at the upper end with a pair of Gray towel forceps (fig. 1232), and at the 
lower end with a silkworm-gut stitch which includes the edges of the 
aponeurosis and peritoneum. 

The upper abdomen must be excluded from the pelvic cavity by 
packing with a medium-sized soft turkish towel ^vnmg out in warm 
saline solution. One end of the towel is packed into the right iliac 
fossa, the other into the left, while the middle part lies across the 
centre of the abdomen. This towel is not intended to hold back coils 
of intestine forcibly. When the patient is placed in the Trendelenburg 
position the intestines fall by gravity into the upper abdomen if the 
anaesthesia is of the required depth. Coils still remaining in the pelvic 
cavity are gently lifted over the brim and allowed to slip upwards. 
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Bad aniesthesia creates difScuIties for the surgeon and dangers for the 
patient. It is impossible to carry out any pelvic manipulation while 
coils of bowel are being forced down into the operation area. Forceful 
restraint of the intestines greatly adds to immediate shock and post- 
operative ileus, and increases the tendency to the formation of adhesions. 


Closing the Abdomen 


The wound is the most vulnerable part of the operation held, being 
the most likely to become infected, and the same precautions should be 
taken in closing it as in making it. The skin edges are caught uith 
Allis forceps and retracted, and the peritoneal edges are picked up with 
arterj’ forceps. Beginning at the upper end, the peritoneal opening is 
se\ra with a continuous double strand suture of No. 1 20-day catgut on 
a Xo. 1 trocar-pointed needle. After each two inches of the approshn- 
ation a finger should be inserted along the deep surface of the suture 
line to make sure that there is no gap left and that no bowel or omentum 
has been caught up in the stitches. In cases of hj-sterectomy the 
I^ritoneum at the lower end of the wound must not be pulled up, as 
t ’ ^lldraguponthesuturelineatthebottomof the pelvis where the 
anterior and posterior layers have been joined. It is also important 
t^o see that the peritoneum is completely closed and that the bladder 
as not een punctured. Should coils of intestine obtrude into the 
wound area as the result of mefficient anesthesia or great bowel dis- 
^lon, there IS very considerable risk of perforating the gut. A fiat 
s ip of metal or an ordinary table-spoon may be used to keep the 
mtestmes out of the way. 

The edges of the rectus sheath may be united by : 

(1) Interrupted catgut sutures. 

(2) A coutmuous suture together %vith three or four reinforcing 
mtemipted stitches. 

(3) A continuous catgut suture together with three or four rein- 
oreing s wvorm-gut stitches which include the aponeurosis, 
subcutaneous fat and skin. 


The skin edges may be approximated with : 

(1) InteOTpted silkworm-gut stitches. 

(2) Continuous silkworm-gut stitches 

m! ^ either o£ sUbrorm-gut or fine catgut. 

(4) itetal clips : (a) Michel (fig. 1238) ; (6) Kifa. 



2379 


FEMALE GENITAL ORGANS 

Sletal clips hold the skin edges very accurately, and can be quickly 
applied and easily removed. Should the wound suppurate, a certain 
number can be removed, the remainder being left in place for a week or 
ten days. "When metal clips are used a narrow strip of dressing should 
be fixed over them with four or five interrupted silkworm-gut stitches. 


Draining the Pelvic Cavity 

The indications for pelvic drainage are pelvic inflammations such as peritonitis, 
salpingo-oophoritis, abscesses, or as a precautionary measure after the removal of 
inflamed appendages or after rayoinectomy where subsequent oozing of blood or 
effusion of scrum is likely. 

Houle. Abdominal or vaginal. 

Abdominal drainage is effected by means of a firm rubber tube about I inch in 
diameter in which several small holes are cut in each side of the lower third. A gauze 
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wick ^ould be passed through it, protruding at both ends for one or two inches 
the wick at the upper end should be in contact with the dressings so that fluid fron 
the peh-is may be soaked up by capillary attraction. The tube should reach thi 
most dependent part of the pelvic cavity, or the bottom of a localised abscess if thi 
is present. It may pass through the original abdominal wound or through a separatt 
small incision. A silkworm-gnt stitch passed through the tube and through boti 
margins of the skin maintains it in position (fig. 1236). ° 
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Drainage via the vagina may be effected by the operation of colpotomy, or through 
the open upper end of the vagina after hysterectomy. In the latter case a tube is not 
always necessary. After radical hysterectomy for carcinoma of the cervix, the vagina 
is very short and the bladder falls down over the opening. When there is oozing which 
cannot be controlled by ligatures this area may be packed by a strip of gauze passed 
through a rubber tube, J inch in diameter and 3 inches long, which is stitched into the 
vagmai opening with plain catgut. This packing will arrest haimorrhage and must 
be removed in 36 hours. 



CHAPTER III 

Vulval and Vaginal Operations 


Excision of the Vulva 

Indicalxons, Carcinoma, tuberculosisjleucoplakic vulvitis, elephantiasis, 
hypertrophy, and intractable pruritus. 

Procedure. An incision is made around the vaginal entrance and 
in front of the urethra (6g. 1237). A second incision beginning above 
the glans clitoris passes around the vulva so as to include the labium 
majus on each side and the fourchette posteriorly. In cases of 
carcinoma a iride margin of uninvaded skin must be left between the 
growth and the cut edge. 

The tissues lying between the two incisions down to the deep fascia 
are now dissected free and removed. 

The cut edges are united all around the vaginal entrance by a 
sen^ of mterrupted catgut stitches (6g. 1240). The first two stitches 
are inserted on each side umting the skin to the cut edge surrounding 
the urethra (fig. 1239), and the skin edges in front of the urethra are 
brought together from side to side. Should there be difficulty in 
brmgmg the outer skin edge into contact with that around the vaginal 
entrance. It should be undermined for a variable distance, usually about 
inch ; there is, however, seldom any great difficulty in approximating 


omtarri’nhf- The ,o„„d should b. .meami ,rith biamull. 
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Renwval of Inguinal Glands. The glands in both groins should 
always be removed when the vulva is excised for carcinoma. The 
wound is particularly liable to suppurate if the growth is foul and 
infected, and in such cases removal of the glands should be postponed 



Ftj. 1237. — EicisioK or ins Vulta. IIebb tub Vdlva is tub 
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for ten to foiuteen days. If the growth is very small and there is no 
evidence of suppuration, the glands can be removed at the same time 
as the vulva. 

An incision is made parallel with and about half an inch above 
Poupart’s ligament. The medial end of each incision should continue 
do^vnwa^ds into the upper end of the one made for the removal of the 
vulva (fig. 1241). The edges of the wound are now retracted on each 
side. All the connective tissue above and below Poupart’s ligament 
do^vn to the deep fascia and including the horizontal group of inguinal 
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glands is stripped off by sharp dissection assisted by swab pressure. 
Dissection should begin near the anterior superior iliac spine and be con- 
tinued medially and downwards to the s 3 Tnphysis pubis ; in this way 
ail the lymphatic vessels from the vulva arc removed together with the 
glands. A small drainage-tube is inserted and the wound is closed by 
interrupted sUlovorm-gut stitches. 

The same procedure is now carried out on the opposite side. 

Dressings and After-Treatment. The wouada are dressed with gauze which is held 
in place by a spica bandage. The drainage-tubes are removed within 24 hours. Daily 
inspection is made, and should any sign of suppuration be observed, hot fomentations 
should be applied immediately and the stitches in the affected part removed. 


Operations on Bartholin’s Gland 

(A) Drainage of a Bartholin abscess. 

(B) Excision of a chronically suppurating Bartholin gland. 

Drainage of a Bartholin abscess. Complete excision of Bartholin’s 
gland has been advocated in cases of acute suppuration. It is, how- 
ever, much safer to drain the abscess in the first instance and then 
excise the gland at a later date. Drainage alone never produces a 
cure. The gland being of a compound racemose type, other acini 
become infected and recurrent abscesses or continuous discharge will 
result. 

Procedure. A free incision is made over the most prominent 
part of the swelling in the long axis of the labium majus, pus is 
evacuated, and the cavity is packed wth gauze saturated wth 
glycerine. 

After-Treatment. Hot fomentatioos arc applied immediately, and the cavity ia 
repacked daily with gauze soaked io glycerme until all acute signs and symptoms 
have subsided. 


Excision of a chronically suppurating Bartholin gland. The indurated 
gland and surrounding tissues are defined by palpation. A double 
incision is made in the long axis of the labium majus over the full 
diameter of the indurated zone so as to include the sinus and a narrow 
ellipse of skin. 

The skin edges are retracted and the outlined portion of skin is 

VOL. II.— Y 
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held forceps. Traction is made on tliese while the indurated 

tissues are dissected^free. 

Oozing is arrested as far as possible, and the wound is dried and 
thoroughly swabbed with tincture of iodine. A small drainage-tube 
is inserted into the depths of the cavity w’hich is then partly closed 
with catgut stitches. The skin edges may be se^vn with catgut, or 
preferably with one or two stitches of silkworm-gut. 


REilOVAL OF A BaBTHOL 1>' Ci'ST 

The cyst is held bet^veen the thumb and fingers of the left hand 
and the tense sldn over the most prominent part of it is incised longi- 
tudinally (fig. 1242). The edges are retracted and sharp dissection is 
carried out so as to isolate the cyst, the whole of which must be 
removed (figs. 1243 and 1244). As the cyst is usually adherent to the 
labium minus on the inner side, it is advisable to dissect the outer side 
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and the deep aspect of the cyst first, leaving the freeing of the inner 
side until last. 

The cavity is then obliterated from the bottom upwards -with 
mtermpted stitches of fine catgut (figs. 1245 and 1246). 


C.\Rci:coMA OP A Bartholix Gland 
The operation is performed in two stages : 

(1) Removal of the growth. 

(2) Removal of the inguinal glands on both sides. 


Proceihire. Slage 1. The finuts of the growth are defined as far as 
possi e y palpation of the indurated zone, and an incision is made 
around it, passmg wide of the involved area of the skin. The wound 

If “d dissected toe 

irom the nnderlying tissues. 

“i "^s forceps, pulled upwards 
d then cut away from the surrounding tissues by sharp dissection. 
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daily and alter every' evacuation “ with dettol solution (1 in 20) twice 
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Should suppuration occur, the skin stitches should be removed and hot fomentations 
applied 4*hourly during the day, and gau 2 e dressings soaked in glycerine during the 
night. \\TieQ an open wound is left to granulate after operation it is dressed 4-hourly 
with gauze soaked in glycerine. The patient is kept in bed until healthy granulations 
are formed and healing is well established. 


Warts of the Vurva 

Syphilitic condylomata generally yield to anti-syphilitic treatment and local 
dusting with zinc oxide powder. A gonococcal wart may attain a large size, resemb- 
ling the head of a cauliflower, or there may be numerous smaller papillomata scattered 
over the vulva, and sometimes on the vaginal wall and over the cervix. 

Procedure. The skin of the vulva, mons, inner sides of the thighs, and the vagina 
are painted u ith 3 per cent picric acid in rectified spirit, the warts also being thoroughly 
saturated with the same solution. The warty masses are then scraped o5 with a 
sharp curette ; they come away easily, the base of attachment extending in depth 
only to the cutis vera. Search must be made over the entire vulva, vagina and cervix 
for similar papillomata. Free oozing of blood will follow the scraping, but this can 
he attested by packing with dry cotton wool. The surfaces ate then again painted 
with 3 per cent picric acid. 

Dressings and A/ter-TreaHiien(. The vagina is lightly packed with dry gauze, the 
Taw surface is covered with dry wool, and pressure is applied by a T-bandage. The 
vaginal pack is removed after 12 hours. The vulva is swabbed with 1 in 20 lysol 
solution or 2^ per cent dettol, and dry dressings are appbed after each evacuation 
of the bowels. Healing is rapid, and the patient is not usually kept in bed for longer 
than a week. 


Clitoripecto.aiy 

Indicatmis. Clitoridectomy may be required for either carcinoma 
or hypertrophy of the organ. 

(а) Carcinoma. The clitoris is a common site for the development 
of carcinoma. The gro\rth invades the lesser and greater labia at an 
early stage. The radical operation for its removal is similar to that 
described under Excision of the Vulva, this being followed by removal 
of the glands in both groins. 

The skin incisions must be made wide of the affected area and the 
whole clitoris down to the attachment of its crura to the pubic rami 
must be excised. 

(б) Hypertrophy. Operation may be indicated when the enlarge- 
ment of the clitoris is sufficient to cause dyspareunia. 
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Procedure. A curved incision is made around the base of the 
enlarged clitoris. The lateral skin edges are retracted with Allis 
forceps, the clitoris is d^a^vn upwards and its base of attachment to 
the pubic symphysis is divided with a scalpel. Free bleeding will 
occur from the dorsal vessels of the cUtoris in the raid-line, and from 
the corpora cavernosa which must be separately underrun Avith 
catgut and tied. The two edges of the incision are now approximated 
with interrupted silkworm-gut stitches which pass deep to the raw 
surface. 


Urethr.\l Caruncle 

Procedure. A bladder sound is passed, and the urethra is dilated 
up to 12 Hegar. The caruncle is gently pulled do\niwards and a suture 
is passed from side to side through the floor of the urethra, J inch 
above the caruncle. This suture is used to bring down the urethral 
mucosa after the caruncle has been excised. 

The caruncle is picked up with forceps, and an incision is made 
round its hase, leaving a narrow but definite margin of mucous mem- 
brane between the cut edge and the base, which is now undercut to a 
depth of at least J inch. The free bleeding which will result can be 
arrested to some extent by hot compresses. 

Traction is made on the stitch through the urethral floor, bringmg 
the upper cut edge into view. Three or four interrupted catgut stitches, 
which approximate the edges and control oozing, are then inserted 
from above downwards, and a bladder sound is passed to ensure 
patency of the urethral lumen. 


Dressings and After-Trealment Aa antLeptic pad is appUed ; whenever this is 
nTnOm’ aU evacuations, the vulva is swabbed with lysol solution 

. ®®J*ture' e 13 smeared with 5 per cent chloretone ointment to prevent 
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Prolapse of the Urethra 

Froccdme. Tissue forceps are applied to both the anterior and the 
posterior portions of the prolapsed mucosa, and traction is made so 
that the mucosa is brought do^vn to its full extent. 

A trocar-pointed needle threaded with Xo. 2 20-day chromic 
catgut is passed from side to side through the urethra above the pro- 
pped portion, after which the extruded mucosa below the transfixion 
stitch is cut away (figs. 1247 and 1248). 

ft. B 
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Sub-urethral Abscess 

Procedure. Aii Auvard speculum is passed into the vagina to expose 
the swelling, and a bladder sound is inserted into the bladder to define 
the position of the urethra and bladder floor and their exact relationship 
to the swelling. The abscess is incised antero-posteriorly for its full 
length, giving free vent to pus. The cavity is then emptied by gentle 
pressure, after which it is swabbed with tincture of iodine and packed 
with gauze soaked in glycerine. 

Dressings and AJicr-Trealment. The vaginal entrance is packed with gauze and 
a pad is applied to the vulva ; the packing is removed in 24 hours, and reneWed 
daily for three or four days. 


Operations on the Vagina 

ANTERIOR COLPORRHAPHY 

Indications. This operation is indicated for the cure of cystocele. 
The procedure here described is a modification of the buttress operation 
of Blair Bell. 

Procedure. An Auvard speculum is inserted into the vagina, and 
the cervix is dra^vn downwards with a vulsellum so as to put the 
anterior vaginal wall on the stretch. 

A transverse incision about | inch long is made through the 
vaginal wall close to its junction with the anterior aspect of the cervix 
(fig. 1251). The upper edge of the incision is picked up wth forceps 
and the intervesico-vaginal plane is identified. The points of a pair of 
scissors are gently thrust upwards along this plane, the blades being 
opened frequently during the process so as to separate the bladder 
from the vagina (fig. 1252). The separation is extended to within 
^ inch of the urethral meatus. When there is much sacculation of the 
anterior wall, large uterine forceps may be inserted and opened, thus 
effecting a wider lateral stripping of the vagina from the bladder. 

This separated anterior vaginal wall is now divided with scissors 
in the mid-line to a point within J inch of the urethral meatus 
(fig. 1253). The edges of these flaps are picked up with two pairs of 
Allis forceps, one at the middle and the other at the upper end. Each 
flap is put on the stretch and the bladder is further stripped away by 
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swab pressure. TMs separation is usually accomplisbed quite easily, 
but occasionally, when the cystocele is large and of long standing, small 
fibrous adhesions may be encountered. These are divided aiid the 
phane of cleavage is further enlarged by blunt dissection with the 
scissors (figs. 1254 and 1255). 
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cervix and lower uterine segment and pushed upwards (fig. 1256). A 
few snips uith the scissors may be required to facilitate separation on 
each side of the cervix. 

The pubo-cervical fascia is next pleated by picking up small 
portions of it about I inch lateral to the middle line on each side with 
a needle threaded with plain catgut (fig. 1257). Usually three stitches 


Fig. 1250. — A>terioh CoLrOBBHjrut Tub Vaginai, Flaps hamnq 

BEE5 FREED AS FAB AS POSSIBLE. THE BlAUDER 13 ^OW STRIPPED OFF 
THE A>TERIOB ASPECT OF THE CEBTIX ANB LOWER UTERLSX SeoHENT 
A>0 lOSUED rrWABBS BT SWAB PBESSCBE. 


are inserted, the first about 1 inch from the meatus. As these pleats 
are approximated the fascia is infolded in the central line and tightened 
laterally. The last stitch includes a bite of the anterior part of the lower 
segment of the uterus after the sacculated part of the bladder has been 
pushed upwards. This gives the fascia a new and shorter attachment 
to the front of the lower uterine segment, affording two advantages : 
(1) a firm strong floor for the bladder, preventing it from sacculating 
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downwards ; and (2) a gentle foirnud traction on the uterus, tending 
to maintain it in an anteverted position. 

The two flaps of separated vaginal wall are now brought together 
so as to form a ridge or buttress by passmg three or four mattress 
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fro^oTtir^”^^- stitches pick up a small portion of the 

front of the cernx (figs. 1258 and 1259). 
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The bladder may be punctured during the dissection, especially in 
long-standing cases of cystocele in which there is much fibrosis 
and many adhesions of the vaginal wail to the sub-vesical fascia. In 
maldng the separation the points of the scissors should be directed 
against the vaginal flap and away from the bladder. The risk of 
injury is further minimised by passing a catheter to ensure that the 
bladder is empty immediately prior to operation. 

Dres$ings and After-Treatment, The vagina is swabbed with antiseptic, and then 
dried and lightly packed with gauze soaked in sterile liquid paraffin. This is removed 
in twelve hours. Gentle irrigation with eusol solution 10 per cent is carried out on 
the second day to remove any clots or discharge, and pure eusol, 2 drachms, is 
instdled daily for ten days. A sterile douche nozzle is passed into the yagma daily 
and moved from aide to side to separate the walls and prevent adherence of the 
anterior and posterior suture lines. 

In the majority of cases the bladder will require catheterisation at 
intervals of twelve hours ; normal bladder function is usually restored 
between the third and tenth day. The catheter when passed should be 
directed almost vertically upwards. 


COLPO-PERINEOJRBHAPHY 

Indications. This operation is performed for the repair of laceration 
of the perineum, rupture or attenuation of the levatores ani muscles, 
and rectocele or prolapse of the posterior vaginal wall (fig. 1262). It is 
always a part of the operation for prolapse. 

Procedure. A bite of tissues on each side of the vaginal entrance 
at the level of the posterior ends of the labia minora is held with 
forceps. These are retracted laterally, thro^ving the skin of the peri- 
neum into a sharp transverse fold, w'hich is excised from side to side 
with a scalpel (fig. 1263), leaving a narrow raw' area between the vaginal 
mucosa anteriorly and the skin of the perineum posteriorly. 

The posterior cut edge of the vagina is lifted upw'ards in the mid-line 
with forceps and pulled fonvards, and the vagina separated by sharp 
dissection from the connective tissue of the perineal body (fig. 1264). 
Two fingers of the left hand, covered with a swab, are passed into the 
vagina, the cut edge of which is then rotated between these two fingers 
and the thumb so as to facilitate the stripping of its posterior surface 
(fig. 1265). The rectum is then stripped clear with gauze pressure and 
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pushed backwards. This dissectioa should extend almost as high as 
the cervix, and be ^dened laterally by stretching ^th the index 
fingers. This further peels oS the rectum and exposes the antero- 
medial edges of the levatores ani muscles. 

A V-shaped portion of the denuded vaginal flap must be removed 
to restore the vagina to its normal dimensions (fig. 1266). The segment 
to be removed is outlined with three pairs of forceps, one pair being 



I^aced oa the vaginal waU in the mid-line near the cervix ; the other 
which are the original forceps attached to the vaginal entrance, 
demarcate the base oi the flap. This triangular portion of the vagina 
IS then excised. ^ 

The cut edges of the posterior vaginal wall are sutured together 
tom above downwards with plain catgut to irithin I inch oi the lower 

The edges oi the levatores ani muscles are now identified and deep 
sutures of catgut ate inserted so as to bring them together in front of 







fig I2G7. — CoLPO rESi'ceoititHArat. Tbe rurs of the postebior 
VaOIXAL WaU. hate BEE> riETUU) SUTCBED D. THE UIDDU UTS. 

The sctcrs is beino passed fob the affboxiuatiot of the 
Letatores Ati JIl'SCLES. 

The suture of the posterior vaginal wall is then completed (figs. 1269 
and 1270). 

The connective tissues of the perineum on each, side are now sewn 
together, thus restoring the perineal body. The operation is completed 
hy suturing the skin longitudinally with interrupted stitches of silk- 
worm-gut or a continuous stitch of catgut, 

ALTERNATIVE TECHNIQUE (Fothergill’s method) 

In this operation repair of the posterior wall of the vagina is effected 
from above, before the perineum is reconstructed. A V-sbaped 




FEMALE GENITAL ORGANS 


2407 


incision wtli the apex upwards and close to the cervix is outlined on 
the posterior vaginal wall with tissue forceps. The flap of the vaginal 
wall is dissected free for a short distance and the raw triangle so 
left is sutured from above downwards with catgut. The forceps are 
moved lower down the vagina and the process of excision and suture is 


'‘K X 
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Body. 

repeated mitil the perineal skin is reached. At this point the base 
of the flap is cut free. After suturing the gap, the newly formed vaginal 
orifice should be of normal size. 

The skin close to the vaginal wall is then incised and undercut 
laterally for a short distance. Dissection is deepened through the con- 
nective tissue until the retracted edges of the levatores ani muscles 
are exposed. These are brought together with interrupted stitches of 
catgut, and the more superficial tissues are 'sutured before finally 
closing the skin. 
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Opeeatios for Complete Ruptcee of the Perixetm 
The opeEition for complete rapture is in many respects similar to 
posterior colpo-perineorrhaphy. Two additional steps are necessary : 
( 1 ) Restoration of the anterior rectal wall, and (2) repair of the sphincter 
aui (fis. 1271). 
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Tlie posterior vaginal wall is reconstructed after the removal of a 
small V-shaped portion. The anterior edges of the levatores ani 
muscles ate approximated with interrupted stitches and the perineal 
body restored. The two lower stitches holding the levatores ani 
muscles, and also those restoring the perineal body, should include 
small bites of the anterior rectal wall. These lower stitches should also 
approximate the tissues in the neighbourhood of the extremities of 
the tom sphincter ani muscle (fig. 1275). 

The skin of the perineum is sutured by intermpted catgut or silk- 
worm-gut stitches, the lowest of which should include the lower edge 
of the flap of rectum which was previously pulled downwards outside 
the sphincter (figs. 1275, 1276 and 1277). 

The operation described is usually performed without difficulty ; 
occasionally the rectal wall is so fixed owing to the presence of scar 
tissue that it cannot be pulled downwards to the level of the sphincter 
mthout undue te^ion. In such cases an attempt should be made to 
r ^ ^ ^nchoxiug cicatrix, even though it proves necessary to cany 
..® ' ^ the cervix. Should this be impossible, the 

VI portion of the rectum should be sutured with two rows of 
con inuous catgut stitches, which, however, must not penetrate the 
mucosa. ^ 


““pervious anterior rectal wall is at once obtained 
t inn ^ bowel Contents into the field of opera- 

^hnuU -f suppuration are greatly diminished, but 

should infection occur there i- • ’ . f 


vaginal fistula. 


2 is less chance of the formation of a recto- 
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TI.P po-tonur vapinal ivall is reconstructed after the removal of j 
small V-sh.ipnl jif.rtmn. The anterior edges of the levatores an 
ui'isclcs are approvini ited mth interrupted stitches and the peruual 
body restored. The r»o lower stitches holding the levatores ani 
muscle.s. ,ind .il-,, tho-e restormg the perineal body, should include 
small lutes of t h- anterior rectal wall. These lower stitches should also 
appro,\im.iTe iL.- ii-<jcs ui the neighbourhood of the extremities of 
tie it.iii r a'> j muju le (fig. 1275). 

The '•km ot tlie {H-imr-jui is sutured by interrupted catgut orsilk- 
worin ^rtitchfv. tiK lamest of which should include the lower edge 
j t e ap uf r»(tu>ii '\hich was previously pulled do^vnwa^(ls outside 
the sphmctfr 1-75 1276 and 1277). 

The operation debenhej is usually performed without difficultj; 
occasiona y t e rectal wall is so fixed owing to the presence of scar 
iKue that It cannot be pulled dotvuwards to the level of the sphincter 
flitn +1 ^ 1 . cases an attempt should be made to 

the '’nog cicatruc, even though it proves necessary to carry 

divifleV cervix. Should this be impossible, the 

contlrm/i!!^ *7^ rectum should be sutured with two rows of 
mucosa stitches, which, however, must not penetrate the 


and thprp i?h i i anterior rectal wall ia at once obtained 

tion. Thp contents into the field of opera- 
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-oaked m glycerine. The deeper stitches do no 
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usually give way in spite of suppuration, and the final result is generally 
satisfactory. If the wound breaks down entirely, hot fomentations ore 
applied until healing is well established, and further operation is post- 
poned for sk months. 

(2) Hamorrhage. Free oozing almost invariably occurs during 
operation, and active bleeding is usually seen in the cut edge of the 
vagina and the anterior rectal wall. These bleeding vessels should be 
carefully tied. If a hsematoma forms, the wound should be opened 
up and xe-sutuied after the clot has been evacuated and the bleeding 
points secured. 

(3) adhesions. The anterior and posterior suture lines may 
become partially adherent, causing dyspareunia or apaTeuma, Incon- 
tinence of urine may also occur as a result of downward and backward 
pull on. the floor of the urethra. 

Adhesions are prevented by passing a douche nozzle and separating 
the walls. Examination should be made two weeks after operation 
to ascertain whether any such adhesions have formed, and if present 
they should be broken down with the finger, aided by scissors if neces- 
sary. The vagina is then packed with gauze soaked in sterile liq^uid 
paraffin. A finger is passed twice weekly, the walls are separated, 
and a light pack soaked in paraffin is again inserted. 


Opebatio.n for Recto-vagixal Fistula 

After the tissues intervening between the fistula and the surface 
of the perineum have been divided, the steps of this operation are the 
same as those described under the operation for complete rupture of 
the perineum (see page 2408). 

Procedure. The lower edge of the vagina, at the level of the posterior 
ends of the labia majora, is held on each side with a pair of forceps. 

A probe is passed into the fistula and directed downwards and 
backwards through the anal orifice. The bridge of tissues between 
the fistula and the perineum is then divided. 

The forceps holding the lower edge of the vagina are widely 
retracted, and the line of demarcation between the rectum and vagina 
is e.^osed by cutting through the upper margin of the fistula. The 
vagina and rectum are freed, and are then separated by gauze pressure 
up to the level of the cervix. 
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The anterior rectal ivall is freed by dissection until its lower 
edge can be ‘pulled down to a point just Mow the level of the sphincter 
ani. 

The operation then proceeds as for repair of complete perineal 
nipture (see page 2408). 

Operations for Vesico-vaginal Fistula via the Vagina 

Vesico-vaginal fistulao may be closed via the vaginal or the 
abdominal route (see page 2943). 

Yaginal operation. Two methods are employed : 

(1) Trimming and suture. 

(2) Flap formation and suture. 

(1) Operation by trimming and suture. The bladder is washed out 
mth saline solution, a sound is passed, and the exact size and position 
of the fistula is determined. The vaginal wall around the opening is 
picked up with forceps, and the fistulous tract is coned out. 

The opening is closed with a series of interrupted sutures which 
include all the tissues except the vesical mucosa. 

There may be so much scar tissue around the fistula that approxim- 
ation is difficult until the vaginal wall on each side has been mobilised 
by making two parallel incisions. 

Dressings and A/ter-Treatment. An indwelling catheter is inserted into the bladder 
and stitched into place. The vagina is lightlj packed with gauze soaked m liquid 
paraffin m flavine (1 in 2000) for 24 hours. The bladder is washed out twice daily 
with boric lotion through the catheter, and urinary antiseptics, such as urotropine, 
10 grs., with acid sodium phosphate, 20 grs., are given t.d.3., to reduce the likelihood 
of urinary infection. 

(2) Operation by flap formation and suture. This operation is a 
little more difficult to perform than the one just described, but it is 
more likely to be successful, especially if the fistula is large. 

The vaginal mucosa is picked up with Allis forceps about f inch 
away from the opening. A crescentic incision with the convexity 
forwards is now made around the fistula at a distance of f inch from it, 
the two horns of the crescent being near the two guide forceps. This 
flap of mucosa, Avhich is traversed by the fistula, is dissected up 
from the underlying bladder, and the vaginal wall surroundmg the 
raw area is undercut to separate it from the base of the bladder. 
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The epithelial lining of the opening in the bladder is excised and a 
purse-string suture of No. 1 20-day catgut is inserted around the 
opening, picking up bladder wall but not penetrating the mucosa. 
This suture, when tied, not only closes the opening, but inverts it 
into the bladder. Two or three fine interrupted stitches are then 
passed to reinforce the purse-string suture. 

The flap is trimmed and sewn to the edges of the vaginal incision 
with interrupted sutures. If the flap is large two or three mattress 
sutures can be inserted so as to approximate the deep surfaces and 
evert the edges towards the vagina. This has the advantage of giving 
a wider surface of co-aptation and increasing the distance between the 
epithelial linings of the bladder and vagina. 


Operations for Atresia op the Vagina 

The operative treatment of the following types of atresia of the 
vagina will be described : 

(1) Atresia of the vagina due to the presence of a transverse septum. 

(2) Incomplete formation of some portion of the vagina. 

(3) Complete absence of the vagina. 

Indicalims. Operation is indicated in order to Uberate retained 
menses and to establish capacity for coitus. 


AlrestadmIoaTrmm-erseSeplum. The commonest cause of vaginal 
atreaa and cryptomenorrhosa is a transverae septum. The septum is 
^uaUy ahiatcd at the lower end of the vagina, the hymen being 
e c e o^ er t e periphery of its superficial surface ; in some cases, 
however, such septa may be perforated in the centre. 

Operalion for tU Bemoval of a Comjilcle Septum. Procedure. An 
meision is made m the bulging septum from before backwards, and the 

orfvTs ,1 ‘o If 

mon*; ■ if ^ 6 retained fluid is completely removed with gauze 

TeTfi ra n “ distended the fluid should simply 

eveiscl .11 V remo'Tug the septum. The septum is 

“’Sis are oversewn with catgut stitches. 
ha?niorrhage*^*^ ' associated with the condition are sepsis and 
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Sejysis is due to infection of the retained fluid with organisms which 
thrive readily in this medium. Infection may spread to the tubes, 
pelvic peritoneum, or even to the blood stream, often proving fatal. 

HcEmorrhage may occur when a distended Fallopian tube ruptures. 
In cases of hsematosalpinx: there is usually an associated peritonitis in 
which the friable and distended tube becomes anchored by adhesions, 
and may rupture during a vaginal examination or when the dilated 
uterus empties and shrinks. Following excision of the septum the 
patient must be kept imder constant observation for several hours for 
signs and symptoms of intra-peritoneal bleeding. Should there be 
evidence of such a catastrophe, the abdomen must be opened imme- 
diately and salpingectomy performed. If ail goes well after the 
removal of the septum, no attempt should be made to determine the 
condition of the tubes by vaginal examination for at least three weeks 
or until all drainage of the retained fluid has ceased. If at the end 
of this time the distended tubes can be distinctly identified, they should 
be excised. 

Dresshigs and After-Treatment. The vulva is dressed wth gauxe 
soaked in eusol and covered with oiled silk and cotton wool. These 
dressings are changed at least three times a day, or whenever they 
become saturated with the dischai^e. After all evacuations, the vulva 
and surrounding areas are swabbed with 1 in 40 lysol or dettol solution. 
To facilitate drainage the sitting posture should be maintained during 
convalescence. Should there be a rise of temperature indicating sepsis, 
a large gum elastic catheter should be passed into the uterus and 
glycerine oz.) injected four times a day. 

Incomplete Formation of Some Portion of the Vagina. Usually the 
lower part of the vagina is affected, rarely the middle or upper part. 
Operation is indicated on account of retention of menses and in order 
to establish sexual capacity. 

Procedure. When there is atresia at the lower end of the vagina 
the operation is conducted as follows : 

A sound is inserted into the bladder to define its position, and the 
left index finger is passed into the rectum. A transverse incision, 
two inches long, is made half way between the urethra and the anal 
margin, and deepened so as to open up the cellular tissues between the 
rectum and the urethra. Blunt dissection is now made with the 
fmgers of the right hand, or with the scissors, the blades of which are 
pushed into the space and then opened. In this manner the bladder 
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and rechim axe separated until tiie distended part of the vagina is 
reached. This is opened and the ictained fluid is evacuated- 

If this newiv-niade passage leading to the vagma is very short, an 
attempt should be made to free the skin at the entrance and to suture 
this to the lining of the vagina so as to cover the raw area. When this 
13 impossible the uncovered surface is left to granulate. The new 
canal is kept open with dilators until the epithelium from the va^a 
and the surrounding skin grows over and covers the raw surface. 

Dressings and After-Trealment. Careful antiseptic measures are 
employed to prevent infection. A perforated hollow dilator of chosen 
size should he inserted and left in place for several hours each day for 
some weels or months until the taw surfaces become epithelialised. 
If all efforts to maintain the patency of the new opening fail, total 
hysterectomy should be advised. 

Compleie Absence of the Vagina. IVhen such a condition occurs, a 
vagina may be constructed. This operation is only undertaken to 
establish capacity for sesual intercourse, and it should he limited to 
women who are married or who are about to many. Its risks, nature 
and limitations should be fully explained to those immediately con- 
cerned. 

The essentials of this operation are : 

(а) The opening up of a space between the bladder and the urethra 
in front and the rectum behind. 

(б) The permanent establishment of the space ; 

(i) By the use of dilators to prevent contraction, and by skin 
grafting with the aid of a stent mould ; 

(u) By limng the passage with a loop of small intestine, or a 
portion of sigmoid colon ; or 

(iii) By the construction of a pedicled tubular flap of skin 
raised from the inner aspect of the thigh, as recommended 
by Frank and Geist (Bickham's Operative Surgery, Voh vii, 
p. 5G3. Saunders, 1933). 

Tte opcTation most commonly performed for this condition i3 
(i) trfnch calls for no detailed description. Method (iii), recommended 
by Frank and Geist, is difficult and complicated. By method (ii) the 
passage is lined with a segment of either small intestine (Baldirin’s 
operation), or large intestine (Rock Carling's operation). 
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■\Vheii a loop of small intestine is used, the operation is conducted 
as follows : 

The patient is placed in the lithotomy position. A bladder sound 
having been inserted and the left index finger passed into the rectum, 
a transverse incision, two inches long, is made half way between the 
urethra and the anal margin. Dissection with the fingers of the right 
hand or with the scissors is then made upwards between the bladder 
and rectum until the peritoneum is reached. A pair of ring forceps is 
then inserted to the top of this new opening, and kept in position by 
gauze packing. 

The patient is then placed in the Trendelenburg position and the 
lower abdomen is opened by a medial incision. The ileum is examined 
to find a portion with sufficient length of mesentery to allow a coil to 
be brought down to the perineum. 

If the mesentery of the small bowel is not sufficiently long for this 
purpose, a loop of sigmoid colon may be chosen instead. If it is possible 
to use a loop of ileum, a portion of bowel, seven inches long, is selected 
and dra'wn through the woimd, the surrounding area being packed 
off. 

The proximal and distal limbs of the selected portion of gut are 
crushed at a distance of seven inches apart and divided. Then, after 
cutting through the mesentery in such a manner as not to interfere 
TOth its blood supply, but at the same time sufficiently to permit of 
free mobilisation of the isolated segment of ileum, the continuity of the 
intestinal tract is established by end-to-end anastomosis, the ends of the 
isolated loop being first closed and inverted. 

It is important that the isolated segment should lie on the pelvic 
side of the newly restored mesentery. When the abdominal packs 
have been removed, the vulva is exposed and the ring forceps in the 
passage are pushed upwards so as to bulge the peritoneum between the 
bladder and rectum. This fold of peritoneum is then picked up and 
incised sufficiently to allow the loop of bowel to be pulled through it. 
The ring forceps are then pushed up through this opening and the 
middle portion of the segment of bowel is gripped, drawn back through 
the opening in the peritoneum and down through the space between the 
bladder and rectum. The segment of gut is then U-shaped, the closed 
ends being uppermost. On account of the shortness of the mesentery, 
considerable difficulty may he encountered in dra-wing the whole 
segment through the peritoneal opening. When, however, this has 
been satisfactorily accomplished, the opening in the peritoneum at 
the bottom of the pelvis, through which the gut has been drawn, is 
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sutured to the mesentery and the abdominal wound is closed in the 

usual manner. 

The patient is then again placed in the lithotomy position. The 
apex of the segment is drawn down to the vulva, opened by an incision 
in its long axis, and the matins of this opening ate stitched with 
interrupted catgut sutures to the edges of the incision in the perineum. 
There is now a double vagina.** 

Three months later the two limbs of the U-shaped loop are con- 
verted into a single passage by crushing the septum with an enterotribe, 
the instrument ^ing left in petition until it comes away by sloughing 
of the tissues. The results of this operation are usually satisfactory. 

^Tien a vagina is formed from a portion of sigmoid coion the opera- 
tion is in many respects gimilAr to that just described- The advantages 
of this method appear to be that the segment can be brought down 
without undue tension on its mesentery. 


Operations fob Vacinismcs 

Operations for vaginismus entail either : 

(1) Excision of the hymen (figs. 1278 and 1279) ; or, 

(2) Enlargement of the va^al entrance (Fenton’s operation). 

Removinq the hjnKeii. The hymen should be removed when it is 
tough and resistant, or where tender lacerations or remnants (carun- 
cula hymenales) are present. 

Procedure. A small, frequently tender crescent of the hymen is 
present on each side of the urethra, which considerably limits the size 
oi the entrance. Such crescents are cut through and the entrance 
thoroughly stretched. The resultant oozing may be controlled by 
packing, but more efiectually with a catgut stitch. 

If the hraen is unrupnir«i, the edge is picked up with forceps 
and its base of attachment is cut away all around the vaginal entrance 
(fig. 1279). The entire hymen must always be removed- Firm pressure 
with the thumbs may then be made bacl^ards and out^vards to stretch 
the introitus. 


^iti^rgemeni of the vaginal entrance. This is a more effective pro- 
ure t a merely excising the hymen and stretching the entrance. 
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Procedure. After eicbion of the hymeD, the cut edge of the mucou- 
membrane of the vagina in the mid-iine posteriorly is held with forceps, 
and a flap about 1 inch wide is dissected up until the perineal body is 
exposed (fig. 12S0). An incision is now made in the mid-line to divide 
the perineal body to a depth of 1 inch, together with the fourchette 



TasorcB mi: romcHcim *. 
ra» PEarvEi-*. 




fiutr'*!s"Serted'°and"r™ 

rupturing the perineal b«ly°(fi.,. 

The central part of t he’ Tn,Si.,r o'"'' ■ 
fixed with a catmt et.fd * "‘‘P ““'r PuPed backwards and 

A continuous “t tic skin in the mid-line, 

attachment of the R-y ^ catgut stitches complete the 

(fig. I2S4). ^ ® incision, in the perineal skin 
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Operation for Excision of a Longitudinal Septu^i of 
THE Vagina 

Procedure The lower edge of the septum is drawn forwards and the line of 
attachment to the posterior wall is cut through with scissors up to the Tault. The 
anterior attachment is then simiJarlr divided, after which the septum is pulled 
downwards and separated with scissors from its attachment to the vault. 

The wounds on both antenor and postenor walls are oversewn with catgut. 


Opee.\tion for Hernia of the Pouch of Douglas 

pTOffd'ire The bulging vagmal wall is piched up with forceps and drawn down 
to Its full extent The portion near the vault is circumscribed by an oval or circular 
incision which divides onlv the vaginal wall This portion of the wall is separated 
from the underljing pentooeal sac bv sharp dissection and gauze pressure. 

The sac is then opened, care being taken to avoid injury to the bowel. The ntcro- 
sacral ligaments are identified and stitched together from side to side, no space lieing 
left between their approximated edges and the antenor waU of the rectum behind 
an the cenix in front The rectum most not be constricted. The approximation 
of the utero-sacral ligaments is the most Important step in the operation. The loose 
pentoneum on uther side below thcic ligaments is sewn together from side to side 
with catgut and the redundant portion is cut awav. 

«dges of the vagina are sutured with catgut. 

wTiere the utero-sacral Lgaments are sutured together in the maimer just described, 
a permanent cu« mv be expected W here, however, this method proves impos:Jble, 
the operation should be earned out through the abdomen. 


COLPOTOSIY 

f-bo ^ the operation of opening the peritoneal cavity through 

poa enor ^aglllal foriux. usually in order to drain a pelvic abscess. 

vTrim fb Au\ard speculum having been inserted into the 

Xm.n r - draivn forwards with a 

the Dosterinr f ^ *ong is made transversely across 

is deenenel joins the cerxox, and this incision 

the’ peritoneum are 

Dressed tb^^ inririon are retracted and uterine forceps are 
p sed mto tlm space and opened ; a finger is then inserted to effect 
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further separation {figs. 1286 and 1287). The peritoneum is identified 
and a small pleat is picked up with artery forceps and divided close to 
the posterior wall of the uterus. The uterine forceps are now passed 



through this hole aud gently opened (Bg. 1288). If an abscess has been 
opene , a m er tube about 1 inch in diameter is passed well into the 
can y an stitched to the edge of the vaginal opening rvith plain 
catgut to aSord free drainage. o l b 


Opeeatiox fob V.IGIX-.U. Cysts 

l»“- dcm. m the anteriot waU, in tthich 
comn,na,cnte^tmh^h''”°,k’^ SchuUet’s glands. They may 
(G«n«rdlo ( Occa«on.ne a cv.-t of the tVolfliaa duct 

ti thfaMoZ V it L best to-,.n.ot. It 

tu the abdomen o, attempt treatment by the mjeet.on method 
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OPERATIVE TBEATMEXT 

Procedure. An Auvard speculum is inserted into the vagina, and a bladder sound 
is passed into the urethra to determine whether there is a communication between it 
and the cyst. A curved incision is made on each side of the swelling and the cyst is 
isolated by dissection. If there is a channel communicating with the urethra it is 
ligated and the cyst is cut away ; the vaginal incision is then closed with one or two 
mattress and a few interrupted sutures. 

In operating upon large vaginal cysts there is risk of injuring the bladder, urethra 
or rectum, and haemorrhage may even be serious. In such cases, the cyst should be 
opened, and its wall with the overlying vagina trimmed away, leaving the cavity as 
part of the vaginal wall. The cyst lining will subsequently imdergo metaplasia into 
stratified epithelium. 


INJECTION' TREATMENT 

This consists of tapping the cyst and then injecting it with a sclerosing fluid, 
similar to the method adopted by ilaingot in the treatment of hydrocele. The lining 
cells are thus destroyed, with the result that (he walls adhere together and obliterate 
the cavity. This method is applicable to large cysts or to those high in the pelvis 
c.g. arising from the AVolffian duct. 

(Special Instruments. Maingot's cannula, an exploring needle, Hecord syringe, and 
sclerosing fluid : (lithocaine : lithium salicylate, 30 per cent, tutocaine, 1 per cent, in 
distilled water). 

Procedure. The trocar and cannula are thrust into the cyst and the fluid allowed 
to escape into a measuring flask. This fluid should be measured. Sclerosing fluid, in 
amount equal to that withdrawn, is then injected so that the cavity is completely 
filled and the solution is in contact with the entire lining. This is left m the sac for 
a few minutes and then all except a small quantity is withdrawn. 


Vaginal Hysterectomy 

The advantages of xemoviiig the uterus through the vagina rather 
than through the abdomen are that shock is slighter, convalescence is 
rarely prolonged, and bowel disturbances are negligible. Moreover, 
hysterectomy and the repair of a prolapse can be combined in the same 
procedure if necessary. 

The hidicalions for the operation are identical with those for 
abdominal hysterectomy (see page 2477), 

The vaginal route is chosen in preference to the abdominal route 
where there is : 

(1) Chronic cardiac or pulmonary disease. 

(2) Pronounced obesity. 
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(3) General debility due to prolonged haemorrhage or wasting 
diseases. 

(4) Senility, 

(5) The presence of a colostomy or skin affection whick would 
predispose to infection in cases of abdominal section. 


The contra-indicaiions to the performance of vaginal hysterectomy 

uterus. The operation becomes increasingly 
difficult in proportion to tbe size of the uterus, which must be small 
enough to pass through the pelvic opening, i.e. not larger than the size 
of a full-term foetal head. 

(2) Fixity of the uterus. A previous ventro-fixation or extensive 
adhesions preclude the performance of this operation. 

(3) The presence of other intra-abdominal lesions, such as a 
diseased appendix or an ovarian tumour. 

^'“ders the operation extremely 
difficult although not impossible. A para-vaginal incision helps to 
overcome this difficulty. mcisiou ueips lo 


( 1 ) 

( 2 ) 

(3) 


pie fundus of the uterus is drawn out through an opening 
111 the anterior fornix and its attachments ate divided 
nom above downwards (see page 2433). 

frn^ tissues and broad ligaments are divided 

ttom below upwards (see page 2430). 

“ *^*1' and each half is removed 
separately (figs. 1289 and 1290). 


dakgers 

laceration^iay oefur most Ukely mishap, and 

uterine segment This liabfllt * ^“m the cervix and lower 

repair hafe been if ^ 

prolapse, ^vithfibrnn«r>/ 7 i!l ’ ,, is one of long-standing 

The presence of a small uterus and ceivix. 

mcreies the dL«er The *'“= “ '™>‘ »£ the uterus also 

the anterior peritoneal pouch. 

These dangers can he minimised by emptying the bladder ivith a 
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catheter at the start of the operation and by extreme care in identifica- 
tion of the plane of separation between the bladder and the uterus. 
The peritoneum can be recognised as a thin fold which moves freely 
over the anterior surface of the uterus. The bladder musculature is 
thick and its fibres run transversely. The exact position and limitations 
of the bladder can always be demonstrated wth a sound. 



ri;. 1289.— V^oi'iiU. Hystebectohi, Tbs Busdes 
SiTIHa SEES RETTUCTBO OFyrAStlS, THE VTBB€t-YSS2C*Z. 
FOCCK OFE^Sa AHTSR10U.T AND TUB Focca OJT DOCOLAS 
FOSTSBtOSLY, AND THE VaoINA SEFABATBD FBOU THE 

Cebtis latebally, toe Cbbtix and Uterins Body abe 

SFUT (TF THE WD UNE, EACH HALF BEING BZTBACTED 
UTEBALLY. 


(2) Injury to the bowel. The small intestine may be cut or punc- 
tured when opening the peritoneum or during the actual removal of 
the uterus. 

This can be avoided by lowering the patient’s head — Trendelenburg- 
lithotomy position, or by inserting a pack to keep the bowel away 
from the operation area when the peritoneal cavity is opened. 

(3) Hceniorrhage may occur from three sites : 

(a) The cut vaginal wall, especially the posterior edge where 
it is always free and continuous. 
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(6) The branches of the uterine vessels at the side of the 
cervix, or the strip of uterine muscle to which the broad 
ligament is attached. Free bleeding maj’ occur from 
the divided uterine and ovarian vessels where a vride 
removal for carcinoma is undertaken. Ligatures are 
prone to sUp off the vesseb in the ovario-pelvic ligament ; 
transfixion or double tying is therefore undertaken as a 
precautionary' measure. Should it be impossible to apply 
a ligature on any deep bleeding point it is quite safe to 
leave the vessel crushed in artery or ring forceps for 
36-48 hours. 

(c) The raw surface of the bladder. 



(4) Injury 10 IJte ureters. The exact position o! the uieteis must 
alnaj-s he Ti^uahsed ; they run from behind fonvards, } inch lateral 
o the side o! the cemx. They may be cat or included in a ligature, 
Ksultmg m the fonnatiou of a fistula. The ureters must be avoided by 
dmdmg the panwervical tissues as close as possible to the cervix. 
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The advantages of leaving a small strip of cervical muscle on each side 
are too apparent to require further comment. 

It is helpful to pass large ureteric bougies before the operation is 
started, as the ureters can thus at once be identified by palpation. 

(5) Implantation of cancer cells. This is liable to occur when the 
operation is performed for cancer of the cervix. The chances are 
considerably diminished by performing radical or partial colpo- 
hysterectomy. In the latter case a cuff of vagina is separated and tied 
so as to surround the growth. When carcinoma of the body of the 
uterus is present, cells or fragments of gro\vth may be squeezed 
through the cervical canal. This is avoided by packing the cervix 
very tightly with a small strip of gauze. Cancer cells may also be 
disseminated into the w'oimd by piercing the fundus with a stitch or 
vulsellum. 


Operatioks for Prolapse 

(A) ■\\Tien hysterectomy is not required. 

(B) llTien hysterectomy is required : 

(1) For non-malignant conditions. 

(2) For malignant conditions. 

Prolapse of the second and third degrees can he efficiently treated 
by vaginal operation. A ventro-fixation of the uterus is only necessary 
W'hen there is fixed retroversion, salpingitis, or other conditions 
requiring abdominal operation. Frequently, how’ever, prolapse is 
complicated by the presence of conditions demanding hysterectomy. 


(A) OPERATION WHEN HYSTEBECT03IY IS NOT REQUIRED 

FothergilVs operation is the most satisfactory procedure for the 
cure of prolapse. It is particularly suitable for utero-vaginal prolapse 
in which there is inversion of the vaginal vault, supra-vaginal elonga- 
tion of the cervix, laceration, infection or cervical hypertrophy. The 
operation includes anterior colporrhaphy, and the removal of a wedge- 
shaped flap from the vault and anterior vaginal wall, together rath 
amputation of the cervix. 
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•Ti#. lai^rertBTOtu'i Oruunos tob Pisum. 
Tairttf noam 4STXBioK7Acis^n’AU.BiT04 
• BCf l>U»tCTZ» JTl* i3» UnACTU UCBWABt)*, 

u ao» msT ED ET CirzB ftissitfnos 
no* rax rxosx op tax CExrcz exd peu* lax 
AXrzzioB TisiExt Wiii 0* Exca »toE *5» rvsaxD 
vrwuLta. 


(lilalalion and curettage are performed, 
the urethral n points — one immediatelj behind 

cervit. Lines nfl i 

are now made, ioi^’°°hese''™**f 

up ■with a Dair nf fn ° , pomts. The apex of this flap is picked 
is freed so that a olaiT^^f'’ 'dissection the anterior inch 

from the variml flar. i.' l • stripped by gauze dissection 

scissors, ' ' ^ eucountered, must be dirided mth 

reflection is and^'ferf'' ^e'w dT' 

and the vaginal wall behind sn’d ^ ns then pushed upwards, 

d on each side of the cervix is dissected 
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up until the cervix is reached (fig. 1292). Keeping the knife close to 
the cervix, sharp dissection is carried upwards on each side of it to an 
extent depending upon the amount of the supra-vaginal elongation. 
The cervix is cut straight across so as to leave the uterus not more than 
3 inches long. The flap of the vagina and the amputated portion of the 
cervix thus come away in one piece (fig. 1293). 

The edges of the vagina are now sutiured with a double strand of 
No. 1 40-day catgut to the cut end of the cervix. The first stitch is 




F\q. 1203. — FoTBEBOHi's Opekjtio’j ros Pbolatsx. 
The Cebtix is sow err acsoss, the lexctb bemoted 
defe:idi2>o on the emoit^t or Srr&i ticixbl elobce* 
HOB. Cebvical abd Vaoccal bkanchxs or the 
Utebibe Abtebt on each side hate been uoated. 
The Vaginal Wall at the Vaelt has been dissected 

FBEB ALL ABOrBO. 


1294. — Fotbebgill’s Opebatiob fob Pbolafse. 
Tub Shb fcbic Fascia has bbeb pleated with 

THBEX XBTXBBCPTBD STITCHES. TDE FOCBTH STITCH 
riCES CP A BITS OP COBNECTTTE tissue At THE 
SIDE or THE CESTTC OB EACH SIDE, ABO PASSES 
THBOCOfl THE FEOBT OP THE CEBTIX IB THE HU). 

UBH This last snrru is tied aftcb the sctcbe 
or THE Vacibal Vaclt has iieeb coufleted. I^e 

CCT EDGE OP the V'aOIBAL WaLL EN THE VaCLT IS 

sctcbeo to the ebd or the tbabsected Cebtix 

Ar.l. ABOeVD. ThE FIBST STITCH IBSEBTED IB THE 
XIO-UBE FOSTEBIOBLY SBOHS HOW THE VaCIBA IS 
IBTOLDZO TO THE EDGE OF THE CeBTICAL CaNAL SO 
AS TO BECOBSTBCCT THE BEW EETEBBAL Os. AS 
SCCCEEDINO STITCHES ABE IBSEBTED ALTERBATELT 03 
EACH SIDE. THE CeBYIX IS CBADCAlXY PCLLED BACK. 
WARDS ABD EPWABDS. 
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placed in the mid-line posteriorly, and others are inserted on each 
side alternately (fig, 1294). These successive sutures infold the cut 
edge of the vagina against the cerxdx, Tvhich recedes upwards and 
backwards as successive stitches are introduced (fig, 1295). '\lTien the 
cervical stump has been covered, the lateral edges of the cut vagina 
approach one another in the mid-line. Before the remaining portion 
of these edges is finally united, the bladder is further sepanTted from 



UW' th. bladder is pusbcd 

line the rcsultuio'MT , Plated on each side of the middle 

Ttvoorth^einter^pted 
Willi of tlift lotvr.,,. ^ ^ passed through the anterior 

downwards and at theTamlTimTto fom ‘r" f 

for the uterus anteriorly. ' “ “<="• hgament of attachment 
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The sides of the vagina are now sutured from the cervix forwards 
with a continuous stitch or interrupted sutures {fig. 1296). 

The operation is completed by performing colpo-perineorrhaphy. 


(B) OPERATION FOR PROLAPSE WHEN HYSTERECTOMY IS REQUIRED 

Prolapse of the second or third degree is frequently associated 
with conditions which demand removal of the uterus. Vaginal hyster- 
ectomy, together with cure of prolapse, may be effected by one 
operation which must be modified in accordance with the condition 
demanding hysterectomy. 



rovcu OF Coccus US9 BEES OPENED THBOLCH TUE 

Fostebiob Fobmi. 

(1) Operation for prolapse combined toith vaginal liysteredomy for 
non-malignant conditions. 

Procedure. Two stout catgut sutures are passed through the cervix 
and left long to act as tractors, or both lips of the cervix are grasped 
with a large vulsellum. 

The vaginal flap is demarcated in the same manner as described 
under the operation for prolapse. This flap is then separated by 
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dissection and gauze pressure from the sub-vesical fascia in front 
and from the para-cervical tissues on each side of the cervix. The 
incision is carried posteriorly through the vaginal wall and peritoneum, 
opening the pouch of Douglas (fig. 1297). The bladder is freed from its 
attachment to the cervix, and is further stripped ofi the cervix by 
gauze pressure and pushed upwards. The anterior pouch of peritoneum 
is now opened (fig. 1298). 



nil v...... 

Tk* V.a-v. IS UTUCIXD ry a»n «, 

T« Vsco. CTT m,. «XC»VIX LXT=^S^ 


forwards thro^the mobile, the fundus is tilted 

pouch, either rmh 

to the antenor surface of theTj” 

long double cateut tractor stit h successively higher levels. A 

and the fund “isp^rrinro™^ 

inserted through™rbroaTuva'^“'r'’ T''”’*®®*'''’ 

Uterus and hpincr • j oUment about 1 inch away from the 

rosier ,hTp1, ao as to hrclude the 

•met ligament, the FaUopum tube and the ovarian vessels. An 
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incision is made down tlie side of the uterus and cervix, leaving a 
narrow strip of muscle (fig. 1299). The main uterine vessels should not 
be divided, but the numerous branches in the strip of muscle left 
ill situ are secured by mattress sutures of catgut. The opposite side 
of the uterus is freed in the same way. 

Beginning at the lower end, the two strips of muscle to which are 
attached the broad ligaments above and the cervico-pelvic ligaments 



SfSSBVS, HAMSO bee:i tubocoh the opss- 

150 15 TBEUTEBO-TESICELroCCH. IS DUW5 OVEBTO TBS 
SIGHT. Tux F^LLOrUH Tl^BE ASP TUX UFFEB BOSSES 
or THE Lett Bbobd Lioamcnt abe claxfes, ass as 
nrcuiOT IS cabsiep dowh terocgh the Cosxu asp ts 

THE UTEBAL ItALX OF THE UiCBCS 80 AS TO LEAVE A 
THIS STBJF or ITS MCSCOATCTBE WITH TUB BBOAD 
LtOAMEBT ATTACHED. 

below are now sutured together in the mid-line with interrupted 
stitches of doubled No. 1 catgut. This approximation tightens the 
cervico-pelvic ligaments and affords a firm sling for the vaginal vault 
(fig. 1301). 

The peritoneal cavity in front is now closed by suturing the cut edge 
of the peritoneum to the top of the broad ligaments where they are 
joined in the mid-line. 

The bladder is further stripped from the anterior vaginal wall and 
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the sub-vesical fascia is pleated with catgut stitches as in performino 
anterior colporrhaphv. Two or three interrupted stitches are U5ed° 
the last of these picking up a bite of the sutured broad h'gaments! 
This prevents the bladder from bulging downwards. 



of the vavuui'anV'''”^** ^ sewing the posterior edges 

hganle^ Pentoneum to the back of the approbated broad 

tO"ether ***! '■aginal wall in each lateral fornix are brought 

the i^ctbi slso pass through 

of the“. t ‘ ‘te sides 

the vault f onvards and'db^*''*! unites the vaginal edges from 

The operatic 

(see page 2401 ) ^ performing colpo-perineorrliaphy 


(2) Operation for prolapse combi, 
carcinoma of the bojij of llic uterus. 


icxOi vaginal hysterectomy for 
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TMs operation is in some respects similar to the one just described. 
The cerv'ix is packed tightly before the tractor stitches are inserted, 
to ensure complete occlusion of the canal and to prevent escape of any 
detached fragments of the growiih. 

It is inadvisable to tilt the fundus fonvards through the opening 
into the anterior peritoneal pouch, to grasp it with toothed forceps, or 



^ stitch, as TO do so might disseminate carcinoma cells, 
upwards ^ divide the uterine attachments from below 

having been freed from the vagina all roimd, is drawn 

don “ w , ^ is “O'f 

deoTh f W . '*“'“Pi"g para-cervical tissues to a 

cufld rn *" These tissues are now 

l?t ‘u “‘i 'Ah a blauket stitch immediately 

bitr„o tbl i”«P»..'AiA are removed as the ligature is tied. A 
cut throi 1 , “TP^Ae side of the cervix is taken, and the tissues are 
cut though and tied m the same way (fig. 1303). 

Ihe paia-cervical tissues at a higher level on each side are clamped. 
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cut and tied. This greatly frees the uterus, which can be drawn down 
further, thus exposing the broad ligaments. 

At this stage, the utero-sacral ligaments should, if possible, be 
identified, cut and tied through the opening in the pouch of Douglas^ 
as this will further free the uterus and allow it to be brought down 
more readily. 

The uterus is dra^vn downwards and to the right, and the uterine 
artery is located by picking up the broad ligament with the finger and 
thumb. This portion, including the vessels, is clamped and cut distal 
to the forceps, and then doubly tied, the ligatures being passed through 
the broad ligament wide of the vessels (fig. 1304). The uterus is then 
dra^vn to the opposite side and the other uterine vessels are similarly 
secured. The upper parts of the broad ligaments are now reached. The 
ovaries and Fallopian tubes are pulled down with forceps and a clamp 
is appbed to the ovario-pelvic ligaments on each side. These are cut 
and the uterus is removed. Each ovario-pelvic ligament is doubly 
tied, the ligatures bemg inserted wide of the vessels ; the first 
ligature is tied lateral to the clamp and the second in the groove made 
by the hsemostat. 

The ligated stumps of para-cervical tissues and uterine vessels are 
drawn into the wound, and the peritoneal cavity is closed by stitching- 
together the peritoneum of the pouch of Douglas behind, and that 
reflected from the bladder in front. 

The sub-vesical fascia is pleated as in the previous operation, and 
the stumps of the para-cervical tissues and of the utero-sacral ligaments 
are drawn together mth catgut sutures in the mid-line. The cut edges 
of the vaginal wall in the lateral and posterior fornices are approx- 
imated with interrupted mattress stitches of doubled No. 1 catguts 
The anterior vaginal wall is finally sutured with a continuous stitch 
which oversews the cut edges. 

Posterior colpo-perineorrhaphy completes the operation. 

Dressings and After-Treatment. The yagina is thoroughly dried, swabbed witL 
antiseptic solution, and then lightly packed with a strip of gauze soaked in liquid 
paraffin and flavine (1 in 2000). The pack is removed in 24 hours. Pain is always, 
severe in these cases and morphia, J gr., will be required for its relief. 

The bladder should be catheterised every 6 hours for the first three or four days, 
or until there is spontaneous mictuiition. After each catheterisation argyrol 5 per 
cent, 2 drachms, is instilled into the bladder before the catheter is withdrawn. 
Douching is not advised, as fluid under pressure may separate the suture line and be 
carried into the peritoneal cavity, or the douche nozzle may be inadvertently pushed 
through the sutured vault. It is better to instil eusol, I oz., high into the vagina 
with a soft rubber catheter once or twice a day until healing is complete. 
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I^■TERPOSlnO^■ OF THE UtERCS 

In this operation the fundus of the uterus is interposed between 
the bladder and the anterior vaginal wall. 

Indications. 

(1) Cystocele. 

(2) Procidentia. 


Conira-iiidicaiions. This operation should never be performed : 

(1) AYhere there is the possibility of pregnancy following 
the operation. 

(2) If fibroids are present b the uterus. 

(3) In the presence of senile endometritis. 

(4) AVhere there is severe uterine hiemorxhage which might 
at a subsequent date necessitate hysterectomy. 


. of the L terns for the Cure of Ct/stocele. This operation 

is indicated m elderly women with pronounced sacculation of the 
bladder and anterior vaginal waU when the sub-vesical fascia is very 
thm and aU the tusues are atrophic, the advantages bebg that the 
operation is quickly and easily performed, there is a minimum of 
tension of the vnrious sutures, and the results are usuaUv very satis- 
lactorr- as an exceUent support is afforded for the bladder. 

e met about to be described is of no value m the presence 
ot second or third degree prolapse. 


Procolure. The steps of the operation are identical u-ith those of 
anterior colporrhaphy until the bladder has been separated from the 

1305). The ntero-Tesical 

ft , ? (% 1306), the cut edge of the peritoneiun where 

f ^ through the opening (fig. 1307). The fundus 

of the ute^ IS tilted fonvards with cat s-paw retectors (figs. 1303 and 
1309h or by titog successive bites with two pairs of AUis forceps, 
nfero- “ has been dcUveted through the opening in the 

of the peritoneum 

IS stitched to the back of the uterus near the cervix (fig. 1311). The 
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uterus is then anchored to the pubic arch by three catgut stitches, one 
passing through the aponeurosis of the pubic arch and through the 
back of the uterus near the cornu on each side, and one passing through 



T\j. 13u3.— lyTEttpo«noa of tbs L'tsbits fob Ctstoceix. 

Rstbactob. 


the connective tissue on each side of the urethra and through the 
central part of the back of the fundus (fig. 1312). 

The edges of the incision in the anterior vaginal wall are then 
appiosimated Avith interrupted catgut stitches which include a small 
bite of the fundus uteri (figs. 1313 and 1314). 

Inlerimitiow of the Uterus tu cases of Procidentia. The method 
about to be described should be employed when interposition of the 
uterus is indicated during the performance of an operation for the 
cure of procidentia. 




Fig. 1309.— ISTESfOSITIOS OF TH* UTIBrS FOB 
C^STOCELl. Two Cat’ 8-F*W UETBiCTOM ABE tS. 
BEBTXll ASD TH* FTSOCS UTEBIJA BBOCOBT FOBWABOl 


F,g. nia— LvTEBFosmoM or tub Utebcs fob CisTocai" 
Tb* Fi^trcs Utebi is dbah-x THBoroH tbe ortviso i* 
THB CrEBO.TTSiCAj. PoCCIL 



Fig. 1313.— Ihtei 
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Advantages. In addition to the benefits of FotliergiU’s operation, 
a firm rigid support is afforded for the anterior vaginal wall. 

Procedure. The steps of the operation are the same as those 
described under Fothergill’s operation for prolapse up to the point 
where the bladder is separated from the front of the cervix. 



The utero-vesical pouch is then opened, the fimdus uteri is delivered 
through the opening (fig. 1315), and a long tractor stitch is passed 
through it (fig. 1316). The anterior edge of the peritoneal opening is 
stitched to the posterior aspect of the fundus. The fundus is then 
pushed back under the bladder as far as the anchoring stitch will 
allow, and the steps of the operation, including amputation of the 
cervix (fig. 1317) and suture of the cut vaginal wall of the vault to the 
cut end of the cervix, are completed posteriorly and laterally, as in 
Fothergill's operation. 

By means of the long tractor stitch, the fundus is then drawn far 
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out and stitched to the pubic arch on each side of the urethra, as in the 
operation of interposition for cystocele (fig. 1318). 

Suture of the vaginal wall to the cut end of the cervix and jninlncr 
of the cut edges of the anterior vaginal wall are then completed 
(fig. 1319). 




UH — IsTCsrosmos or rsx Cnzt) lO* !’*'>■ 
ScT Lg E or TBE CTX EDCK Of TSI ViOUU- 
WiU. LS TBE VlCLT KATOC IEEE COHTtEIWV 5^® 
OITU'ED EGCES OT TBS VxCISA CT IS* UUhlUS I* 
'“ST ABE AErBOZlVATED WTTtt CfTEEECTTZD gTnfflW 
ALSO SECXBE A BOtO OS THE ISTlBIWEa 
fr-SOCS ASa StTRA-TACTSAL CEBTIt. 


Foewaed Scspexsiox or THE Uteeds by VAGIX.U. Abtaycebext 

OP THE PEEITOXED3I 

■.JrlitT'T' ™'’ “Potion is indicated for the correction of 
q d retroveision of the uterus in women of chdd-benring age. 

AtiiaiUoffe. By this method an abdominal operation is avoided, 
as the procedure can be undertaken during the performance of an 
anterior colporrhaphy. ^ 
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i'i>. 13J0.— FoBwiBD ScsrE^sioH or tbb Uiebcs. Thb 
A^TSEIOB VAGaAI. WaU. lUB >Er< SCPIKATBD rsOM THZ 
JBUOOEB IZD CmOED VERTICALLT 15 THE MlS I1.SE. ThS 
BlISDEB EA8 BEE5 STEIPPED OTT THE lETEElOE ISFECT 
or rss LOWEB CTEBDCE SEGUE5T. PCSBED CPWABOS, 15S 
HELD a X3 ELET4TEt> r0SIT105 BT THZ HABBOIT VaCIHAL 
RETBACTOB. TkB P£fUT05Em IU9 BEE5 OmOEP A1O50 
THE U5E OP ns LOOSE BEftECnOZ FEOH THE FEOZT OP THE 
Utebos. The a5te&iob aspect op the Uieecs has bees 
tiBAW5 DOW5VABDS BT TAED>0 SCCCESSIVZ BITES WITH 
Ams FoBCETS, wHas at the sahe time the itpeb m 
ZSOE Of THE PaiXOSCUlf HAS SECT FCSBED CPWABBS 15D 
STIT CH EO TO THE A5TEB10B ASPECT OP THB FCHOCS ALOSO A 
SEAd'EUjmCAb ]U5E. TBB OpERATIOH is COHPLETED as 15 
AXTCBIOB COLPOBBHAPHl. 



OP BEJXEcnos or the Pebitosbch fbom the prost or the Utcbcs 

PASSED BOEILONTAliT ACBOSS THE rZOAT OP THE UTEBCS AT THZ 
BZTBEHITIES OP THZ SCTHBE U5Z. 
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Contra-indications. The operation is contra-indicated in the 
presence of chronic pelvic infection such as salpingitis, fibroids, or 
where the uterus cannot be brought fonvard easily by vaginal 
manipulation. 

Frocedure. The steps of the operation are identical %vith those of 
anterior colporrhaphy until the bladder has been separated from the 
front of the cervix and pushed upwards. At this stage the bladder is 
held up wth a narrow retractor, and the peritoneum of the utero- 
vesical pouch is opened by a transverse incision of about 4 inch ^Tide. 

The uterus is anteverted and the anterior surface of the fundus is 
drauTi into this opening until the free edge of the peritoneum where it 
is reflected from the bladder is at the level of the insertion of the 
Fallopian tubes on the front of the uterus. 

Here it is sutured by a series of interrupted catgut stitches, care 
being taken to leave no spaces through which omentum or bowel might 
prolapse (figs. 1320 and 1321). 

The remaining steps of the operation are conducted in the manner 
described under Anterior Colporrhaphy. 


Operations for New Gro^vths of the Vagina 

New growths of the raguu are : 

(1) InnoccDt — fibroma or fibiomjoma. 

^2) Malignant — carcinoma, sarcoma, or chorionic carcinoma. 

(1) Fibrotnala are verv rare. Thej may be found as rounded swellings in Ibe 
vaginal waU, or as pedunculated tumours. 

Fibromata in the ro^inaf icall A finger is passed into the vagina and the position 
and size of the tumour are ascertamed. In order to determine the exact anatomical 
relationships of the tomour, a finger is passed into the rectum if the tumour is in the 
posterior wall, or a sound is passed into the bladder if the growth is in the anterior 
wall 

When the growth is not too large it can be picked up with the fingers or -Vllis forceps, 
and long uterine forceps clamped behind it ; this will put the overlying mucous 
membrane on the stretch, cau:iiDg the tumouc to bulge into the canal. The vaginal 
wall and the capsule are incised and the tumour is enucleated from its bed. 

Before removing the clamping forceps, one or two mattress sutures are inserted 
to arrest bleeding and approximate the edges of the wound. M'hen it is not possible 
to use the uterine forceps an incision is made over the tumour, the edges of the wound 
are retracted, the growth is picked up with tissue forcejis, and traction is made upon 
it while enucleation is being effected. Bleeding vessels are secured and the edges of 
the wound ate approximated with blanket stitches. 
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Pedunculated fibromata. An incision is made through the vaginal wall at the base 
of the pedicle which is then crushed and tied before the tumour is cut away, and the 
vaginal wound is closed with a mattress suture of catgut. 

(2) Malignant grouths of the tagina. Primaiy carcinoma and sarcoma of the 
vagina are very rate, especially the latter. Seldom arc they seen at such an early 
stage that their removal is possible. Usually early invasion of the bladder, urethra, 
rectum or vaginal vault makes operation impossible. Should the growth be in an 
early stage and situated near the lower end of the vagina, it may be possible to excise 
it by partial colpectomy. 

Procedure. The relations of the growth to the bladder are ascertained. Eetractors 
are inserted and the growth exposed. AVhen the vagina is narrow, a para-vaginal 
incision provides freer access. The growth is painted with a saturated solution of 
picric acid in absolute alcohol to harden its surface, to prevent pieces from breaking 
away, and to devitabse any fragments that may become detached. The growth is 
then widely excised, and the cut edges are sutured with interrupted or blanket catgut 
stitches. 

When the growth is near the vulva the inguinal glands on both sides should be 
removed. 

Choriomc carcinoma. Secondary growths, which are seen as small dark red nodules 
in the vaginal wall, should be removed by dissection when hysterectomy is performed 
for the primary growth. 


Radical Colpo-Hysterectomy 

In this operation the vagina and uterus are removed through the 
vulva. 

Indications. The chief indication is primary carcinoma of the 
vagina. On rare occasions it may be the operation of choice in cases 
of carcinoma of the cervix tvith secondary growths in the vagina, and 
in patients who are extremely fat or vrho have a colostomy woimd 
or some condition of the skin which makes an incision into the abdomen 
hazardous. 

The chief danger is loss of blood by extensive and free oozing 
which is not easily controlled in this operation. The bladder, rectum, 
colon, and especially the ureters, are liable to be injured, and there is 
considerable risk of sepsis in the long narrow passage which sub- 
sequently remains. 

The difficulties are those of separating the vagina, isolating the 
ureters, and securing the main vessels, especially in the presence of 
formidable oozing. 

VOL. u. 2 A 
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Procedure. A circumferential incision is made around the entrance 
of the vagina. The cut edges are then steadied \vith Allis forceps in 
front, behind and laterally, and by snips and blunt dissection with 
scissors, together with gauze dissection, the vaginal wall is separated 
all round. The vaginal orifice is then closed by sutures which are left 
long to act as tractors. 

The vagina is first pulled forwards, and, witli swab dissection and a 
few sharp cuts directed against its taut wall, it is stripped from the 
rectum. Traction is then made backwards, and the bladder is peeled 
off its anterior aspect. Further traction is made from side to side and 
lateral separation is similarly effected. 

AIMien the vagina is moderately capacious an incision may be made 
through the perineal body down to the anal canal and the sphincter ani. 
^\Tien, however, the vagina is narrow, a jtara-vaginal seclion is neces- 
sary, by whicb method a deep incision is made in the left postero- 
lateral angle of the vaginal bed, starting 1 inch below the level of the 
cervix. It is carried downwards and backwards dividing the levator 
ani muscle and perineal body and passing round the rectum towards the 
coccyx. The rectum can then be retracted backwards and to one side, 
and wide access be thus obtained. Bleeding will be free. Individual 
vessels are caught and tied and oozing is arrested as far as possible by 
applying large swabs wrung out in hot saline. 

An Auvard or a broad-bladed speculum is inserted into the new space 
and backward traction is made. The vagina is pulled forwards and the 
peritoneum of the recto-uterine pouch is picked up and opened wth 
scissors. The opening is enlarged and the bowel is packed off \vith a 
large swab. The finger is then passed through the opening. Each 
utexo-sacral ligament is identified, picked up with artery forceps and 
severed from the back of the uterus. A catgut ligature is passed 
around the severed end to assist identification when the peritoneal 
cavity is closed. 

The vagina is next retracted backwards, and, by gauze pressure 
and occasional sharp dissection, the bladder is cleared from the front 
of the cervix and lower uterine segment, until the peritoneum is 
reached. 

At this stage the ureters come into view and their exposure is 
further effected by separating tbe bladder on each side for a short 
distance. A broad vaginal retractor is used to pull the bladder fonvards, 
and the utero-vesical reflection of the peritoneum is identified and 
opened. Another swab may then be passed through this opening to 
pack off the intestines. 
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The vagina being well retracted to the left and the bladder held 
foi^vards with a broad retractor, the right ureter is identified and 
separated from the para-cervical tissues. The index finger is passed 
behind the right broad ligament, and the uterine artery is identified by 
its pulsation and picked up with forceps. A suture is placed on the outer 
side of the forceps so that, when tied, it will include the uterine vessels, 
a portion of the cervico-pelvic ligament, and the lower portion of the 
broad ligament. These structures are then cut, thus freeing the uterus in 
this situation. This procedure is then repeated on the opposite side. 

The fundus is drawn through the anterior opening by taking 
successive bites with Allis forceps ; when brought into view under the 
bladder, it is grasped with a large vulsellum and drawn forwards, 
bringing the upper border of the broad ligament into view. The 
bladder being drawn well out of the way with a broad retractor and 
the fundus pulled downwards and to the right, the left tube and ovary 
are seized. The ovarian vessels on the same side are surrounded and 
tied with a double strand of No. 1 catgut, the ligature being tied as 
near as possible to the pelvic wall. A second ligature, passed a little 
to the inner side, further secures the vessels. 

The round ligament is next identified and tied, and the uterus is cut 
free on this side by dividing the tissues medial to the ligatures. The 
same procedure is repeated on the opposite side, thus effecting complete 
removal of the uterus, vagina, tubes and ovaries. 

After the swabs have been removed from the abdomen, the cut 
edges of peritoneum are sutured with closely-applied interrupted catgut 
stitches. During this process of suturing, the divided utero-sacral 
ligaments are secured, tied together, and incorporated in the peritoneal 
stitching, thus giving support to the bladder. If the cut ends of the 
cervico-pelvic ligaments can be made to meet in the mid-line, they 
also should be stitched together and to the ends of the utero-sacral 
ligaments. 

Closure of the para-vaginal incision is carried out wi^h a series of 
interrupted catgut stitches. The skin is partly closed and the raw 
cavity which remains is lightly packed with liquid paraffin and flavine 
(1 in 2000). 

After Treatment. Efforts should be made to prevent contamination of the cavity 
until granulations are well formed. The first pack is removed in 24 hours, and a 
similar one soaked in liquid paraffin and ffavine is imerted daily for the first week. 
Should there be sloughing of the tissues or infection, as evidenced by offensive 
discharge, the cavity is lightly packed with tampons of glycerine and flavine ( I in 2000) 
two or three times daily. 
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The bladder requires catheterisation every 6 hours for a week or ten days. After 
each catheterisation argyrol 5 pet cent. 2 drachms, is instilled into the bladder. 
Urinary antiseptics, such as urotropin, are also prescribed. 

Convalescence wiU be protracted and some pyreiia is almost inevitable. The 
epithelium from the skin around the entrance will grow into and line the cavity, so 
that when healmg is complete a small narrow false vagina will be formed. 


Vagikal AIanipulatiox for Correctiox of Retroversiox 
OF TH£ Uterus 

The patient should first lie in the Sim’s or left lateral position. A 
uarrow-bladed retractor is then passed into the vagina, exposing the 
cervix, the anterior lip of which is grasped with a vulselluni (fig. 1322). 
The patient is then turned on her back and the speculum is removed. 



miTn iMinwAKPs wttb t Vrusu-UM iraiu ths Isdzi I^ceb 
F>ESSES rrWASDS Alto lOBVAE&S Cf THZ rOSTEBlOB FOBITIX. 

Manipulation. Downward traction is made on the vulsellum, one 
or two fingers are passed into the posterior fornix, and steady upward 
pressure is made on the back of the uterus, tilting the fundns forwards. 
The cervix is first pushed backwards and then upwards by means of 
the vulsellum, whilst the left hand is dipped deeply into the hypo- 
gastrium until the fingers press on the posterior surface of the fundi^ 
(figs. 1323 and 1324). The vulsellum is removed and the cervix JS 
again pushed upwards and backwards, then upwards and forwards as 
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T>g. 1324.— VAoiNii. Masitciatios jo* Cobbectios or Rbtbo- 
■vEBSioN or TUB Utebts. Tbb Fcsms tilted tobwabds with 

THE FJSaXBS or THE LEFT HAHD ABD »T HASirui.A'nO'^ WITH BOTH 
HANDS THE UteBES IS TOLLED CrWABDS AND FOBWABDS INTO THE 
CENTKAl. rOSITlON, 
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tlie anteverted position of the uterus. The pessary should not be 
inserted unless the fundus comes for^vaTd freely and completely and 
remains there without undue tendency to retrovert. 

A large ring pessary may be used when the perineal body has been 
split and the levatores ani muscles are too relaxed to hold the Hodge 
pessary. 

A/(er-Treatinejit. If tte uterus is still snbinvoluted, copious liot douches should 
be given daily for two weeks. The patient should be examined a week later to 
determine whether or not the uterus has remained in the forward position; if so, 
the pessary is reinserted and left in ttla for a month. 

Correction is seldom permanent except where the condition follows labour, and 
where the manipulation has been undertaken within four to six weeks of delivery. 


DlLAT.mOX OF THE CeRYIX 

Itidicalioii3. Dilatation of the cervix is performed for the relief of 
primarj’ dysraenorrhcea, for sterility, or as a preliminary to curettage 
of the uterus or to repair or amputation of the cervix. 

Procedure. An Auvard speculum having been passed into tho 
vagina to retract the perineal body and to keep the vaginal entrance 
open, the anterior lip of the cervix is steadied with a vulsellum and 
drawn downwards. The externa! os and as much of the cervical canal 
as possible are wiped dry with pledgets of gauze held in the tip of the 
uterine forceps and thoroughly painted with a saturated solution of 
picric acid in absolute alcohol (fig. 1325). A small swab should be placed 
in the posterior fornix to prevent the solution from coming in contact 
with the vaginal wall. 

A uterine sound is then passed. This is usually an easy matter, but 
occasionally when there are cervical lacerations small pockets may be 
present which catch the point of the sound and prevent its entrance 
into the uterine carity. Careful sounding in different positions will 
usually discover the canal. When the uterus is retroverted the con- 
cavity of the bend in the sound should be directed backwards. The 
length of the uterus is then estimated and the general outline of the 
walls and the cavity sounded to detect whether or not there is any 
bulging such as might be produced by a submucous fibroid. The 
presence of a septum or bicomuate uterus can also be detected by 
sounding. 

The cervical dilators, lubricated ^ritb glycerine, are now passed m 




F>g. 1325. — Dilatation of ths Ckbtix. Tas towels 

HA»* BEES STITCHED IS FUCE, AX AEVaBD SFECCLCM 
IS FASSCB, ASO TSB CcsrCE CS ftXEED DOWTfWABDS 
aXD STEADIED WITH A VeLSEU-DIA. A STBIP OF OACZK 
HELD IX THE TIF OF THE UTEBLXB FOBCEFS IS CSED TO 
WIFE THE EZTEB5AL Os A>D CxBTICAL CaSAL CLEAB OF 
MUCCS. A 8IHILAB STBIF SATUHATED WITH 10 PEB CCST 
J FICBIC ACID IX ABSOLUTE ALCOHOL IS IBEX AFPLIED TO 
THE SAME SITE. 


Ftg. 1326.— Dilatatios of thi Cbbtix. Pass- 
INO the Cebtical Dilatobs. The thdiib ahd 
nSST TWO nxQEBS gbasp the Dilatob which 

IS PASSED THBOCQH THE Ca>AL BT STEADY 

PBESSCBE. At the bams time, the fodbth 
AHD FIFTH nSGEBS ARE EXTENDED 80 AS TO 
COMB IN COMACT WITH THE SFECCLTJK OB THE 
VULFA VS OBDEB TO PBEYEHT THE DlLATOB FROM 
BCTXn SCSDEXLT THRUST FORWABD TBBOUOH THE 

Utebiss Wall. 


Dangers. (1)^ Laceration of the cervix. 

(2) Perforation of the uterus. 

Both these injuries are much more common than is usually believed. 

Laceration of the cervix. This is liable to occur w’hen the cervix 
is dilated too rapidly or too widely, especially when there is fibrosis 
from chronic inflammation or when the cervix is undersized. The 
laceration usually takes place at the level of the internal os, on one or 
both sides of it. It should be suspected if the dilator suddenly slips 
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forward where the resistance has hitherto been firm, if the succeeding 
dilators pass too easily, or if the grip on the dilator by the cervix, felt 
as the instninient is being withdrawn, is lost. 



Fif. 13^.— Dojirinus or tbb Coco. )‘*onLx ticv. Tbu »bo*« tsk 
F osmoB or ras rabo ca**riB« raz Dil>to« thb tbub abo ronrs 
nseou nrooEB to nrrar a troDLi rok*Ak»TiucrT or tub Duaiob 
racK X1C8T ocrr* >r tbb Csrtu vub LA<^c^ni> cats vat cxex< 
rscruiLT. Tu ccari or tbb Dclatob u auo bhovt rouovuco tsb 
oatcnoB or tbb Ctcbctb Catitt. CorTTCB-rru. u boro haoe wtts a 

VtTJtUXB ATTACHeS TO TBB ATTZMiOM LO Or niX CBTO. 


Perforation of the uterus. This is liable to occur when the uterus 
is sharply anteflexed or retroflexed, in which case the dilator may be 
pushed through the posterior or anterior wall. Occasionally, when a 
laceration of the cervix occurs suddenly, the dilator may unexpectedly 
sUp forwards and be carried tbiongb the ■uterine "waU. Tins is a 
comparatively rare mishap and can always be avoided if the su^eon 
places the fourth and fifth fingers against the vulva to steady the dilator 
and to prevent any precipitate forward movement of the hand. 


TBACIIELORRH.APHr 

Trachelorrhaphy is an operation designed for suture of a cervical 
laceration. 
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cervix. These lacerations are most frequently bilateral, but may 
occasionally be unilateral or stellate. They are always attended by 
profuse discharge, which is at first comprised of clear mucus and later 
of muco-pus if there has been associated infection. 

Contra-indications. Untreated acute or chronic infection, marked 
induration, or hypertrophy. A large and firm cervix should be 
amputated. Trachelorrhaphy is never performed if there is the least 
suspicion of carcinoma. 

Procedure. The cervix is dilated. When the lacerations are 
bilateral the two lips of the cervix are approximated with vulsella so 



OVTUMO. 


that the extent of the canal may be estimated. The lips are next 
separated, and the segment to be removed outlined and then dissected 
free vdth the scalpel (fig. 1328). The excision of this V-shaped segment 
removes the mucous membrane and tissues of the cervix to a depth 
of about i inch on the opposing surfaces of the two lips, and at the 
bottom of the sulcus. 

The denuded surfaces are then sutured with chromic catgut passed 
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through the entire thickness o£ both Ups (fig. 1329). Three or four 
stitches, depending on the extent of the laceration, are inserted, the 
first being near the deepest part of the notch. 

iluch oozing and even free bleeding svill occur from the denuded 
surfaces when the segment is removed, but suture of the wound will 
effectually arrest this. During the suturing a sound or a pair of uterine 
forceps is passed into the cervix to ensure that the canal is patent. 
Other lacerations are similarly treated. 


A. 



As the result of early absorption of the sutures, suppuration of the 
woimd, or insufiicient denudation of the opposing surfaces, union 
sometimes fails to take place. 

Secondary hamorrhage is rare, but should it occur it is necessary 
to re-suture the area. IVhen healing entirely fails on account of 
suppuration no further operation should be undertaken for at least 
three months, when amputation of the cervix will probably be 
required. 


ReDUCTIOX of the CER^^CAL CaXAL 

This operation is indicated when the external os and the cex^fcal 
canal are imduly dilated. The dilatation extends up to the internal os 
which, however, is always closed. The -condition follows partuntiou 
and is almost invariably accompanied by profuse discharge. 

Procedure. A segment is outlined and removed from one side of 
the cervical canal by sharp dissection {%. 1330). This segment is 
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V-shaped and extends from the margui of the cervix to the internal os. 
Its vridth depends upon the size of the canal and the amount of 
reduction required. The sides of the raw area are approximated mth 
interrupted stitches of catgut (fig. 1331). These are passed through 
the anterior aspect of the cervix, and emerge at the posterior, traversing 
the canal medially to the edges of the raw area. A sound or a pair of 
uterine forceps should he passed into the cervix while the stitches are 
being inserted (fig. 1332). Free bleeding occurs, but is completely 
controlled by the sutures. 


Amputation of the Cer\'ix 

By this operation the gland-bearing portion of the cervix is removed. 
Amputation of the cervix forms a part of the Fothergill tjrpe of 
operation for prolapse. 

ludicaiions. Congenital elongation, mflammation, enlargement or 
induration, cystic dilatation of tlie cervix, or pionoxmced leucorrhcea. 



BtUIESAlXV UCEHtTID, A2n> TES UTS 
AU EvzsTCD. The Cehticai. Cas<l. 

vmCH 33 HEHE 11 EFR IS ESTEP BY THB 
ISTHHXAI. Os OVLr, HAS BEE-' BStATED. 
The PEEPZfiT PART op THE CEBTICAE 
LACEHATIOE HAS BEES IXHSED TRASS- 
VEBBELT TO ESSTBB THAT SO lIrCOPS 
UeHBRASE is EETT Ct THIS SITTATIO^. 



Tig, 1314 — AjiPCTATio’r or the Cestie. A 

POSTEEIOR PLAT OP THE CeRTTE 33 rA«H305fI> 

BE HEHOTliO THSCaEATEBPABTOPTHEPEff 

TISSCZS Op THE POSTEEIOB tlP OP TBE CESTIE- 
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Operation by Bonney's method. The cervix is dilated and curettage 
is performed if necessarj’. 

A sound is passed into the bladder and its tip is palpated so as to 
gauge the lowest limit of the bladder. The cervix, having been pulled 
do\vu by a vulsellum attached to the anterior lip, is split transversely 
to the level of the internal os (fig. 1333). The posterior lip is then 
converted into a thin flap by removing a half cone of its substance by 
a curved incision from side to side. The apex of the segment should 
reach up to and include the internal os. The flap is thin in the mid-line, 
concave from side to side, and gently sloping from the free edge towards 
the cervical canal (fig. 1334). 


A. B 



Tij. 1339 — AicrcTiTio’t o» tkb i'tavtx. Uruinos ohpixtio. A. Both 
urH Rirs Hcxs tJcroLoto iso otcsscvs. B. Iutcjui. sTtmus hath aw 

TAUID 90 AS TO ArrSOlXHATZ TBB (TT EDOCS OE THE CeHTTX O'f EACH SIDE ASB 
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A transfixion stitch of Yo. 2 SO-day chromic catgut secures the 
free edge of the flap. The needle is passed about ^ inch up the cer\'ical 
canal and through the posterior wall (fig. 1335). In this way the suture 
emerges behind the cervix, so that when it is pulled taut, the flap is 
infolded against the margin of the canal (fig. 1336). The stitch is then 
brought over the flap aud once more enters the canal, piercing the 
posterior wall lateral to the first turn of the stitch. This oversewing is 
repeated three or four times, thus compressing the flap tightly against 
the raw area (fig. 1337). The long end of the stitch is used as a tractor 
on the cervix while the anterior lip is being amputated. 

The vulsellum is removed, a half cone of the substance of the 
anterior lip is excised, and a thin flap similar to the posterior one is 
fashioned. This is now infolded and oversewn (fig. 1338). 

■\Vheii the two flaps have been infolded, a raw space will remain on 
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each side of the cervix. Two stitches are passed deep through the 
cervical substance on each side lateral to the new-formed os ; these, 
when tied, approximate the edges of the flaps and obliterate all dead 
spaces. An end of one of the stitches on each side is left long and 
tied, one to the anterior infolding stitch and the other to the posterior. 
These lateral interrupted stitches are very important, as they arrest 
hsemorrhage from the cut portion of the cervix and secure approxima- 
tion of the two lips on each side of the new os. 

On account of the free bleeding which will result, the posterior lip 
is removed first. Undue tension must be avoided in suturing, as sub- 
sequent swelling may cause the stitches to cut through the flaps, leaving 
ragged edges. The sutures should, however, always be sufficiently 
taut to arrest ha3morrhage. 

The operation should never be performed in the presence of an 
acute attack of gonococcal cervicitis or an untreated chronic 
infection. 

Hajmorrhage occurring between the 7th and 10th days is the most 
common complication, and is due to premature dissolution of the catgut 
by the cervical tissues. Unless bleeding is very free, an attempt should 
be made to control it by packing with bismuth gauze. "When this 
fails, the cervix should be re-sutured as in the original operation. 


REMOVAL OP THE GLAND-BEARING AREA OF THE CERVIX 
WITH THE DIATHERMY CUTTING CURRENT 

(Ainsworth-Davis’s technique) 

Indications. This method may be indicated in chronic cervicitis 
with or without a cervical erosion, and in some cases of leucorrhma 
due to excessive glandular activity in young women. 

The eradication of cervical sepsis is important, as urinary tract 
infections are often associated with chronic cervicitis. 

Technique. The cervix is dilated up to No. 8 Hegar and the uterus 
is curetted if necessary. A diathermy cutting current curette is passed 
through the cervical canal for a quarter of an inch beyond the internal 
os, the current is switched on, and a strip of endocervix is removed 
from the roof of the canal by slowly withdrawing the instrument. 

By circumferential removal of a succession of such strips the whole 
of the gland-bearing area is excised. 
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Operation by Bonneys method. The cervix is dilated and i 
is performed if necessary. 

A sound is passed into the bladder and its tip is palpated 
gauge the lowest limit of the bladder. The cervix, having hci 
down by a \'ulseUum attached to the anterior lip, is split trai 
to the level of the internal os (fig. 1333). The posterior lij 
converted into a thin flap by removing a half cone of its subs 
a curved incision from side to side. The apex of the segmeir 
reach up to and include the internal os. The flap is thin in the ’ 
concave from side to side, and gently sloping Rom the free edgi' 
the ce^^dcal canal (fig, 1334). 
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A transfixion stitch of Xo. 2 20*day chromic catgut sec 
free edge of the flap. The needle is passed about ^ inch up thi. 
canal and through the posterior wall (fig. 1335). In this way ti 
emerges behind the C8r\'ix, so that when it is pulled taut, tl. 
infolded against the margin of the canal (fig. 1336). The stitc’ 
brought over the flap and once more enters the canal, pien 
posterior wall lateral to the first turn of the stitch. This over- 
repeated three or four times, thus compressing the flap tight!} 
the raw area (fig. 1337). The long end of the stitch is used as 
on the cervix while the anterior lip is being amputated. 

The vulsellum is removed, a half cone of the substanc 
anterior lip is excised, and a thin flap similar to the postern 
fasluoned. Tina is now infolded and oversewn (fig. 1338). 

■When the two flaps have been infolded, a raw space will rt 
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each side of the cervix. Two stitches are passed deep through the 
cervical substance on each side lateral to the new-formed os ; these, 
when tied, approximate the edges of the flaps and obliterate all dead 
spaces. An end of one of the stitches on each side is left long and 
tied, one to the anterior infolding stitch and the other to the posterior. 
These lateral interrupted stitches are very important, as they arrest 
hcemorrhage from the cut portion of the cervix and secure approxima- 
tion of the two lips on each side of the new os. 

On account of the free bleeding which will result, the posterior lip 
is removed first. Undue tension must be avoided in suturing, as sub- 
sequent swelling may cause the stitches to cut through the flaps, leaving 
ragged edges. The sutures should, however, always be sufficiently 
taut to arrest hceraorrhage. 

The operation should never be performed in the presence of an 
acute attack of gonococcal cervicitis or an untreated chronic 
infection. 

Hjfiinorrhage occurring between the 7th and 10th days is the most 
common complication, and is due to premature dissolution of the catgut 
by the cervical tissues. Unless bleeding is very free, an attempt should 
be made to control it by packing with bismuth gauze. When this 
fails, the cervix should be re-sutured as in the original operation. 


REMOVAL OF THE GLAJ*’0-BEABING AREA OF THE CERVIX 
WITH THE DIATHERMY CUTTING CURRENT 

(Ainsworth-Davis’s technique) 

Indications. This method may be indicated in chronic cervicitis 
with or without a cervical erosion, and in some cases of leucorrhoea 
due to excessive glandular activity in young women. 

The eradication of cervical sepsis is important, as urinarj’ tract 
infections are often associated with chronic cervicitis. 

Technique. The cervix is dilated up to No. 8 Hegar and the uterus 
IS curetted if necessary. A diathermy cutting current curette is passed 
through the cervical canal for a quarter of an inch beyond the internal 
os, the current is su-itched on, and a strip of endocervix is removed 
from the roof of the canal by slowly withdraw'ing the instrument. 

By circumferential removal of a succession of such strips the whole 
of the gland-bearing area is excised. 
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Hfflmorrliage is, as a rule, arrested by the cauterising eifect of the 
cutting loop, but occasionally a small bleeding vessel near the external 
os requires sealing Avitb the diathermy coagulating current applied 
with a ball electrode. 

The uterine canal and endocervix are lightly packed with ribbon 
gauze soaked in 10 per cent picric acid in absolute alcohol, which is 
removed eight hours later. Saline douches are begun on the tenth 
day and healing is usually complete in two months. 

A detailed account of this operation is given on page 2948. 


REiiovAL OF Cervical Polypi 

(1) Mucous Polypus. 

Procedure. A vaginal speculum is inserted, the cervix is steadied 
with a Yulsellum, and the stalk of the polypus is twisted oS with artery 
forceps. Its base is then scraped with a sharp scoop. 1\Tien the 
attachment is wide it is snipped through ^Tith scissors close to the 
cervix, and the cervical canal is packed tightly with dry gauze for a 
few minutes to arrest oozmg. If bleeding is persistent it must be 
controlled with a blanket stitch of catgut. 

(2) Fihromijomalous Polypus. 

Procedure. AMien the polypus is pedunculated the pedicle is twisted 
oil "with artery forceps. If the attachment is too thick to be tom 
through, it should be cut with scissors. If necessary, a stitch of catgut 
is passed through the base of the pedicle to arrest hjemorrhage. If 
the polypus remains inside the cervix, tightly filling the distended 
canal, and the pedicle is not accessible, the tumour should be pulled 
downwards with a viilsellum. It may occasionally be necessary to cut 
pieces from the fibroid to bring the pedicle into view, or the capsule 
may be incised and the fibroid enucleated from its bed. 

After its removal the collapsed capsule is picked ujj with artery 
forceps, twisted tightly and cut through with scissors at its attach- 
ment. 

On rare occasions the piolypus may be so large as to fill the vagina- 
Such a growth should be grasped with a vulsellum, or a myomectoiuy 
screw inserted, and an attempt made to deliver it and ex^se c 
pedicle. Should this fail, the tumour must be cut away piecemea 
until the pedicle can be reached and divided. 
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Operations within the Uterine Cavity 

CURETTAGE 

CHirettage is an operation whereby the walls of the uterine cavity 
are scraped. 

2ndicatio)is. (1) The operation is most commonly performed for 
diagnostic purposes when the possibility of malignant growth within 
the uterus is suspected. 

(2) As a therapeutic measure curettage is employed for the removal 
of polypi or thickened endometrium. It may also relieve spasmodic 
or membranous dysmenorrhcea, and cure sterility and repeated 
abortion. Retained products may be removed with the curette, but 
only when it is certain that no active sepsis is present within the 
uterus. 

Cordra'i)\dicaiio)is. The chief contra-indication is endo-uterine 
sepsis, such as acute endometritis following abortion, septic retained 
products of conception, sloughing fibroid, or a myomatous polypus 
protruding through the cervix. Others include the presence of 
an acute cervicitis, a chronic untreated infection and chorionic 
carcinoma. 

Exploratory curettage should not be practised if chorionic carcinoma 
is suspected, on account of the irregular ldeedi?ig ndiich may follow the 
expulsion of a hydatidifonn mole. The presence of actively growing 
chorionic cells can be demonstrated by the Aschheim-Zondek or 
Eriedman test. 

Procedure. The cervix is first dilated and a flat piece of gauze 
is then laid along the vaginal floor and pushed up behind the cervix 
so that all curetted fragments are deposited upon the gauze and can 
he removed for examination (fig. 1340). After the curette has been 
passed into the cavity as far as the fundus, it is firmly and evenly 
pressed against the wall and withdra^Mi, A strip of endometrium 
comes away wth each stroke. The whole cavity is systematically 
scraped in this way, beginning ^vith the anterior Avail, proceeding 
laterally, and then across the posterior wall. The cornua should be 
carefully scraped Avith a small loimded curette to ensure that no 
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growth escapes detection. The scraping is continued until a finn 
grating sensation is felt with the curette, indicating that the uterine 
muscle has been reached (fig. 1341). 

The strips of endometrium are squeezed between thick gauze to 
remove blood clot and permit of examination. Xaked-eye inspection 
of the strips will, in the majority of cases, suffice to determine whether 
or not a malignant grou*th is present. Xormal curettings are soft. 
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shiny, and somewhat tough in texture ; carcinomatous fragments ate 
hard, granular and friable. An irrefutable diagnosis can, however, only 
be made on the microscopical findings. 

At the completion of curetting, the vagina and external os are 
wiped dry, and the cavity of the uterus is packed with a strip of dry 
gauze for a few minutes to remove all blood. TVhen the gauze is with- 
drawn, another strip soaked in a saturated solution of picric acid m 
absolute alcohol is inserted. The vagina is then lightly packed ^vlt 
a 6-inch roll of gauze and the two strips are tied together to ensure 
their both being removed together (fig. 1342). 
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Fij. l34l.-Cc«eTr*OE. S*citt«l view. 


Dnmnqs and AJier-Treatuient. A sterile pad is applied. The tvro packings are 
remoTed after 12 hours, when an intramuscular injection of pituitrm, f cc., and 
ergotamine tartarate (femergin), -fLi given. Extract ergot hq. (B.P. 1914), 

40 minims, is given t.d.3. for 5-7 days. 

Dangers. (1) Perforation of the uterus. 

(2) Haemorrhage. 

(3) Sepsis. 

(1) Perforation of the Uterus. Perforation of the uterus is un- 
doubtedly a much, mote common accident than is generally supposed. 



Fig, 1342.— CcBETTAOE. Sacrtal TICV. Pacsino the 
A^D VaCIXA. 


Uteses 
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and is very liable to occur unless great caution is exercised wliere there 
is a thin and soft uterine wall, as in cases of senile endometritis or 
carcinoma corporis. The wall is more likely to be perforated during 
dilatation than during curettage, especially if there is acute ante- 
flexion or retroflexion. The curette may also pass into and extend 
a tear initiated by the dilator, and this is particularly apt to occur 
in the lateral wall, extending the laceration into the broad ligament. 
The uterine cavity should be sounded before curetting, and where the 
presence of a perforation is suspected, it is better not to proceed with 
the operation. 


Results oj Perforation. In the majority of cases no untoward results 
occur. There are, however, certain possibilities such as the following: 

(а) Hajmorrhage : (i) into the peritoneal cavity. 

(ii) into the broad ligament. 

(б) Prolapse of intestine. 

(c) Peritonitis. 

//cEiKorr/iflije into the pcnVojieal cavity. The symptoms and signs 
are those of shock and peritoneal irritation arising immediately 
after the accident ; when the bleeding is profuse there null also be 
air hunger and restlessness. Symptoms of collapse will be manifest 
before the patient recovers from the ansesthetic ; the pulse will be 
rapid, the skin cold and clammy, and the lips and conjunctiva pale. 
As the effects of the anesthetic wear off, there \vill be severe abdominal 
pain. Examination will reveal a resistant and very tender lower 
abdomen. Ordinarily, after curettage there is no pain ajjd only 
uegbgible tenderness ; hence these symptoms are important guides 
and demand immediate abdominal exploration. 

Treatment, The abdomen is opened and the rent in the uterus 
is closed with catgut sutures, after which the effused blood is removed. 
On very rare occasions the laceration may be so extensive as to 
indicate removal of the uterus. 

Ecemorrhage into the broad ligament results from laceration at the 
internal os during dilatation of the cervix. When the tear extends 
into the broad ligament, the curette may be passed into this openmg 
instead of into the uterine cavity, injuring the branches of the uterine 
artery or the main vessel itself, and thus increasing the hemorrhage. 
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Witli this type of injury external bleeding may be trivial, wliile 
effusion between the layers of the broad ligament is often considerable, 
forming a heematoma, which may spread widely behind the peritoneum, 
or even into the loin. 

With an extensive extravasation there is severe pain, rapid pulse 
and pallor. A swelling, very tender on palpation and dull on per- 
cussion, may appear above Poupart’s ligament and along the side wall 
of the pelvis. Marked intestinal distension may also be present, but 
this is rare. 

AVhen the effusion is slight there will be some degree of pelvic pain 
and a palpable swelling on one side of the uterus. 

Treatment. When a cervical laceration is felt the vaginal portion 
of the cervix should be split up to the vault so as to expose it. Deep 
mattress sutures are then passed to control the bleeding vessels. Should 
this fail, and provided that the vagina is sufficiently capacious, the 
base of the broad ligament may be opened up from below and the 
vessels secured. If this is impossible the vagina should be tightly 
packed, the abdomen opened, the ureter identified, and the uterine 
artery tied from above. 

Where the effusion in the broad ligaments is extensive, the abdomen 
should be opened, the blood clot removed, the bleeding point secured, 
or the uterine artery itself tied on both sides of the laceration. The 
opening in the cervix should also be sutured. Saline infusion may be 
given at the end of the operation in order to combat shock and the 
effects of hiomorrhage. 

9 

Prolapse of intestine through a laceration is very imcommon, but 
should it occur there is danger of the bowel being further damaged. 
AVhen such an accident is suspected or is known to have occurred, no 
attempt ivhatever should be made to replace the prolapsed bowel into the 
abdominal cavity or to pack the uterus. The abdomen should be opened 
immediately and the loop of bowel -withdrawn and carefully examined. 

If uninjured, it is cleansed, but if injured or gangrenous the involved 
portion must be resected and the continuity of the bowel restored by 
end-to-end anastomosis. The rent in the uterus is then closed with 
deep sutures. 

Peritonitis. When there is sepsis inside the uterus, peritonitis 
may occur after perforation. It may arise early due to organisms 
being carried directly into the peritoneal cavity, or late as the result 
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of suppuration of a pelvic hsematocele. Symptoms of peritooiti 
manifest themselves from 12 to 24 hours after the operation, in cod 
trust to the symptoms of haemorrhage which -arise immedicUehj afte 
the operation. This is a point of considerable differential diagnostii 
value. 

Severe immediate peritonitis may result from the escape of irritant 
douching fluids through a rent in the uterus. It is safer not tc 
douche the uterus when performing curettage. 

Treatment. ^Mien the symptoms and signs of peritonitis are mild, 
the patient is placed in the Powler position and carefully watched 
If no improvement follows or if the sjrmptoms are pronounced, 
drainage of the peritoneal caWty must be instituted without delay. 
In severe cases a local anaesthetic is employed and a small opening h 
made in the hj^pogastrimn and a large rubber drainage-tube with a wick 
of gauze is inserted to the bottom of the pouch of Douglas. This may 
be undertaken with the patient in bed. 


(2) Hcemorrhage. Sometimes there is very free bleeding after 
curettage, especially when the operation is performed for retained 
products or where there is a submucous fibroid the capsule of which 
has been injured. The presence of a fibroid should be detected by the 
curette passing over its rounded prominence. Hamorrhage from 
either of these causes is best arrested by pacldng the uterus and the 
vagina, and this is always an effectual measure unless there is extensive 
laceration. Intra-uterine douches are quite useless for the purpose of 
arresting hemorrhage. 


(3) Sepsis is the greatest of all dangers. It may arise : 

(а) From infection introduced at operation ; or 

(б) By the spread of infection already' present in the 
uterine ca^ty, as in septic abortion. 

The introduction of sepsis can be prevented by correct techmq'i®* 
Curettage should not be performed if sepsis is already present inside 
the uterus. Cases of septic a^rtion must be kept under obser\’atioB 
and, if febrile, given intra-uterine injections of glycerine. Ro attempt 
should be made to empty the uterus until the temperature has been 
normal for several days or even weeks. 
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Results of sepsis following curettage ; 

(i) Acute salpingitis with pelvic peritonitis spreading to the 
general peritoneal cavity. 

(ii) Pelvic cellulitis. 

(iii) Thrombophlebitis. 

(iv) Septiceemia. 


Removal of Products of Conceptiox 

Contra-indications. The presence of sepsis is a definite contra- 
indication. Should the patient have any degree of pyrexia, foul dis- 
charge, or tenderness in the pelvis, no attempt should be made, even 
digitally, to remove retained membranes. If there is a suspicion that 
sepsis has been introduced in an attempt to procure abortion, operation 
should be delayed for a week or more, even if the patient is afebrile. 

Procedure. The cervical canal is wiped dry, swabbed mth 10 per 
cent picric acid in absolute alcohol, and then dilated up to No. 18 
Penton — a size which will admit the finger. The vagina and cervix 
are then swabbed dry and again painted \vith 3 per cent picric acid in 
rectified spirit. A finger is dipped in the picric acid solution and passed 
into the cervical canal, while counter-pressure is made on the fundus 
with the other hand over the hypogastriuni. The cavity is then 
explored and all portions of membrane are peeled off the uterine wall. 
Ring forceps are passed into the uterus and detached fragments 
removed. The procedure is repeated until the cavity is clear, the 
uterus and vagina then being packed. 

Dangers. The outstanding danger is sepsis ; others are described 
under “ Curettage ” (see page 2465). If sepsis is already present in the 
uterus it may spread and lead to endometritis, salpingitis, pelvic 
peritonitis, pelvic cellulitis, or even septicaemia. 

Curettage. The question of curetting for the removal of retained 
products is a subject upon which there is much difference of opinion. I 
consider that the curette should not be used to remove retained pro- 
ducts until several days or even weeks have elapsed after abortion, when 
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there is no sepsis present, and when the patient has been free from 
fever and foul discharge for a considerable time. 

Dressings and Aftcr-TrcatmenL The two packs — uterine and vaginal — are removed 
alter 24 hours. At the time of removal an intiamoscular injection o{ pitiiitrin, 
1 cc., and ergotamine tartarate, xH M given. Uterine contractions are maia* 
tained and involution encouraged by giving extract ergot. liq., 40 minims, t <Ls , or 
ergometrine, 0-5 gm., t.dj. 


Removal op TJterdce Polypi 

Uterine polypi may be ; 

(1) Adenomatous. 

(2) Myomatous. 

(3) Placental. 

(1) Adenomatous polypi of the uterine body are usually discovered 
during exploratory curettage of the uterus. Occasionally they can be 
felt attached to the uterine wall and interfering trith free movement 
of the curette over the inner surface of the cavity. Firm application 
of the curette %vill almost invariably detach them ; where difficulty is 
experienced a sharp scoop should be used. 


(2) Myomatous polypi of the uterine body. The following conditions 
may be found ; 

{a) A polypus with a Jony ptilicJe, Jf the fibroid has already been 
extruded through the external os and the stall: is accessible, the latter 
is cut through. In this type of case the fibroid is certain to be infected 
and organisms will be present in the pedicle and in the uterine cavity. 
If curettage is performed immediately after removal of the polypus, it 
is liable to be followed by septic endometritis, and not infrequently by 
acute salpingitis, pelvic peritonitis or pelvic cellulitis. It is better u 
such cases to pack the uterus and postpone further exploration for s' 
least three weeks. 


(6) A fibroid polypus tchiA has not dilated the cervix. The polypits 
is usually discovered during exploration of the uterus with the 
or uterine sound. The cervix is dilated and the polypus seized 'vit 3 
vulsellum and its pedicle twisted free. MTien the latter is too large or 
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strong to permit of removal in this way, an attempt should he made 
to divide it with scissors. "UTien both these methods fail, anterior 
hysterotomy should be performed. The fibroid may be cut away 
piecemeal or possibly removed whole, and the pedicle crushed with 
artery forceps and severed. Bleeding usually ceases spontaneously, 
but should it continue it must be controlled by a mattress stitch. 

(c) A -polypus partially protruding from the cervical canal. Before 
operation is undertaken the condition must be distinguished from 
chronic inversion of the uterus, in which condition the uterus is absent 
from its usual position, the crater of the inversion can generally be 
felt, and on passing the sound the uterine cavity is found to be short- 
ened. The inverted fundus bleeds easily on being rubbed. AVhen it 
protrudes sufficiently far through the external os the uterine openings 
of the Fallopian tubes on each side may sometimes be seen. 

Procedure. The polypus is drawn through the canal with a vulsel- 
lum. If the pedicle can be reached it is cut through. When, however, 
this is impossible, the polj’pus is removed in pieces until the remnant 
can be stripped from its capsule. This is then t^visted, crushed and 
divided. 

(d) Partial inversion of the uterus tcith a sessile submucous myorrux. 
Occasionally the fundus may be partially inverted as the result of the 
downward pull of a fibroid polypus in process of extrusion through 
the os. 

Procedure. The capsule is incised and the tumour stripped from 
its bed and removed. The attenuated capsule is then trimmed away, 
the fundus pressed back, and the uterus packed. 

(3) Placental polypus. When this type of polypus is suspected, 
the cervix should either be dilated sufficiently for a finger to be inserted 
with which to detach the polypoid mass, or failing this the polypus 
should be removed Avith a sharp curette. 


Bressi-ngs and After-Trealmenl. In all these cases the vagina and cervix are 
thoroughly dried. The uterus is temporarily plugged with gauze m order to remove 
all blood and clots, and is then pached with gauze soaked in a saturated solution of 
picric acid in absolute alcohol, which is a powerful antiseptic and haemostatic. The 
Vagina is packed with a 6-inch roll of gauze soaked in paraffin and flavine (1 in 2000). 

1 cc. of pituitrin and ergometrinc, 0-25 rngm., is injected intramuscularly. The 
packs are removed in 12 hours, when the injection is repeated. Extract ergot liq. 
(B.P. 1914), 40 minims, t.d.8., should also be prescribed. 
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Vaginal Removal op Sl-bmucous ilvoM^ixA 

Indications. Vaginal removal of submucous fibroids is indicated 
when such tumours are discovered during exploration of the uterus. 

Contra-tndicotion. The presence of interstitial or subserous 
fibroids. 

Routes oj approach : 

(1) Through the dilated cervix. 

(2) Through an anterior vaginal hysterotomy^. 

In either case the fibroids may be removed by enucleation 

or by morcellation. 

(1) Removal through the Dilated Cervix. Procedure. Through the 
dilated cervix a finger is inserted into the uterus and the outline of the 
tumour and its exact position are defined. A pair of scissors ora scalpel 
is then passed alongside the finger and an incision made over the 
tumour so as to diride the overijing capsule. The opening of the 
capsule is enlarged with the points of a pair of scissors or a pair of 
uterine forceps. The uterus is then steadied by the left hand pressing 
into the hypogastrium, a finger is inserted through the opening, and 
the tumour is enucleated from its bed. When the tumour is too large 
to be delivered through the cervix it should be cut avray in small 
pieces. 

(2) Removal after Vaginal Bysterolomg. Where there are one or 
two submucous myomata which cannot be reached through the 
dilated cervix, these may be removed per vaginam after the perform- 
ance of a vaginal hysterotomy. 

Procedure. The cervix and anterior uterine wall having been 
incised, the tumour may be rither enucleated or removed pieccmc^ 
The capsule can frequently be clamped and tied after the fibroid has 
been extirpated, the incisions in the uterus, cervix and the antenor 
vaginal wall then being sutured as described under “Hpterotomy- 

DificuUks. (a) Adherence to the axpsule. When the tumour ca^ot 
be stripped easily from its bed, it should be seized with a '"ulsc ma 
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and steady traction made in different directions, while at the same 
time an attempt is made to free it by means of the finger and scissors. 

(6) Large size of the tumour. Tumours over 3 inches in diameter 
should be removed by the abdominal route. 

(c) Endometriomata {Adenomyomata). These tumours may easily 
be mistaken for submucous fibroids, as they grow under the mucosa and 
give rise to similar symptoms. As they are not encapsuled, enucleation 
is impossible. An incision into the growth will reveal a hard dense 
mass without any differentiation between the capsule and the tumour. 
AVhere bleeding is free, the vagina should be tightly packed and 
abdominal hysterectomy performed. 

Bangers. See dangers of “ Curettage ” (page 2467). 


Vaginal Hysterotomy 

Vaginal hysterotomy is the operation whereby the cervix and 
uterus are divided anteriorly as high as the peritoneal reflection. 

Indications. The operation is usually performed for the purpose of 
exploration of the uterus, removing submucous fibroids, and effecting 
rapid vaginal delivery. The last-named procedure has been called 
vaginal Caesarean section, but the term Caesarean section should be 
reserved for the abdominal operation only. 

Procedure. An Auvard speculum having been inserted into the 
vagina, the cervix is pulled dovrnwards with a large vulsellum, and an 
incision is made across the vagina close to its attachment to the front 
of the cervix. The edge of the vaginal wall is picked up with two pairs 
of Allis forceps and retracted upwards, and the line of reflection of the 
bladder is identified and freed with scissors until the plane of separa- 
tion is opened. The bladder is now stripped off the front of the cervix 
and uterus up to the loose peritoneal reflection vdth gauze pressure 
aided by snips of the scissors. A narrow-bladed retractor is inserted 
and the bladder is drawn upwards. 

A vulsellum is placed on the anterior lip of the cervix on each side 
of the middle line ; the cervix and lower uterine segment are now 
divided \vith a pair of straight scissors up the centre as high as the 
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utero-vesical reflection. AVhen the cavity is opened, delivery of the 
contents of the uterus can be affected. 

The vulsella, if p^e^’iously removed, are now re-attached to the 
cervix on each side of the incision, the narrow-bladed retractor holding 
the bladder upwards as the cervix is pulled downwards. Beginning 
at the upper end of the incision, the divided edges of the uterus are 
united with intemipted stitches of doubled Xo. 1 catgut. These 
stitches penetrate the muscle but emerge through the incised tissue 
so as not to include the mucous membrane. The vaginal incision is 
closed transversely by a continuous suture. 



CHAPTER IV 


Abdominal Gynecological Operations 


Hysterectomy 

Hysterectomy is the operation for removal of the uterus. 

(A) ABDOMINAL 

(1) Suh-total Hysterectomy. Only the body of the uterus is removed 
the cervix being left in its normal position. 

(2) Total Hysterectomy {Panhysterectomy). The body and cervix 
of the uterus are both removed. 

(3) Radical Hystero'Colpedoniy {Wertheim’s operation). The uterus 
is removed in its entirety, together with a variable portion of the 
vagina. 

(B) VAGINAL 

(1) Vaginal Hysterectomy. In this operation the cervix and 
uterine body are removed. 

(2) Radical Colpo-Hysterectomy. The vagina, uterus and cervix 
are removed. 


INDICATIONS FOB OPERATION 

(а) Congenital ahnormality — hsematometra. 

(б) Acquired abnormalities — ^fimctional hgemorrhage (metropathia 
haemorrhagica), inversion, acquired haematometra and dysmenorrhcea. 

(c) Injuries — (i) operative ; (ii) obstetrical ; (iii) by external 
violence. 
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(ci) Inflammations — sepsis (rare cases), senile endometritis and 
tuberculous endometritis. 

(e) ^ew growths — 

(i) Innocent : &bromyoma and endometrioma (adenomyoma). 

(ii) Malignant : carcinoma, chorionic carcinoma and sarcoma. 

(а) Congenital abnormality. Hmmatometra, due to complete or 
partial absence of the vagina, will call ior hysterectomy unless the 
obstruction can be removed or an artificial vagina fashioned to provide 
a means of escape for menstrual fluid., llenses may accumulate in 
one half of a double uterus as the result of atresia of its outlet, or preg- 
nancy may take place in a rudimentary uterine horn. In either case 
removal of the affected part is indicated. 

(б) Acquired abnormalities. WTien uterine hsemorrhage due to 
functional disorder — metropathia Iijcmorrhagica — has defied all pallia* 
tivo measures and is undermining the health and even threatening the 
life of the patient, hysterectomy will be necessary. 

Acquired atresia of the genital tract, such as that repultiug from 
cicatricial coutraction following amputation of the cervix (possibly 
complicated by suppuration) ; dysmenorrhcea unrelieved by medicinal, 
endocrine, or minor operative measures ; and chronic inversion of the 
uterus when restoration by other means have failed, are indications for 
removal of the uterus. 

(c) Injuries. 

(i) Operative. These usually occur during the operation of 
dilatation and curettage. 

(ii) Obstetrical. Rupture of the uterus which cannot be satis- 
factorily sutured nor the hsemorrhage controlled is more 
safely treated by hysterectomy, which will prevent the 
possibility of further bleeding or septic endometritis. 
Should there be prolapse of bowel or omentum, through 
the rent iu the uterus, or symptoms of mtra-peritoneal 
haemorrhage, radical operation must be undertaken with- 
out delay. 

(iii) By external violence. Although perforation of the uterus 
most commonly occurs during an attempt to produce 
abortion, it may also be caused by a fall, gunshot woim , 
stab, etc. 
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{d) Infiaminations. An infected, sloughing fibroid demands hyster- 
ectomy. 

Chronic gonococcal or septic infections which give rise to a very 
irritating discharge, causing excoriation of the vulva and the skin 
of the peri-anal region, groins and inter-natal cleft, are best treated 
by hysterectomy if all other measures for alleviation have failed. 
Here the uterus is not only a focus of infection, but may frequently 
be the source of profuse haemorrhage ; again, it is of little functional 
value, the tubes in a large percentage of cases having been previously 
excised. 

Senile endometritis and pyometra, unrelieved by dilatation, swab- 
bing with antiseptics, drainage or glycerine injections, demand 
hysterectomy. Tuberculous endometritis, a rare affection of the 
uterus and one simulating carcinoma from which it can be differenti- 
ated only by microscopical examination of curetted material, should 
be treated by hysterectomy after the possibility of generalised tuber- 
culosis has been excluded. 

(e) New Growths. 

(i) Innocent. Hysterectomy should always be performed 
for Jibromyomata when these tumours are suppurating, 
sloughing, softening, or have become affected by sarco- 
matous change or carcinomatous invasion. Great size or 
multiplicity of the tumours is not necessarily an indication 
for hysterectomy. If the patient is young the tumour or 
tumours should be enucleated where possible, but when 
fibroids occur in women after the menopause in the 
presence of chronic infection, laceration of the cervix, 
or marked cervical discharge, hysterectomy should be 
advised. 

Endometrioniata {adenomyomata) are not encapsulated 
and therefore cannot be enucleated. When causing hemo- 
rrhage, pain or discomfort, hysterectomy is usually 
necessary. 

(ii) Malignant New Growths. Total hysterectomy is the 
operation of choice and should always be performed when 
the uterus is removable. Carcinoma of the cervix calls for 
radical hystero-colpectomy. 

Certain conditions which affeU the Fallopian tubes are indications 
for hysterectomy. 
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(o) Tubal Pregmncy. In any of the three following conditions 
hysterectomy may be necessary in order to control haemorrhage : 

(i) "Where pregnancy occurs in the interstitial portion of the 
tube. In such cases laceration of the uterus may be so 
extensive that haemorrhage cannot be controlled by any 
other means. 

(ii) ^Yhere in cases of early secondary intra-peritoneal preg- 
nancy the gestation sac is attached to the back of the 
uterus. 

(iii) AMiere in late cases of intra-peritoneal or intra-ligamentous 
gestation the placenta is wholly or partially adherent to 
the uterus. 

In the two latter conditions separation of the placental attachments 
will be attended by copious haemorrhage which can only be controlled 
by excising the uterus. 

(6) Carcinoma of the tube is one of the rarest new g^o^^ihs of the 
genitalia. For this condition both tubes and ovaries must be removed, 
together with the uterus. 

Conditions ichicJi may affect the ovary. 3Ialignant disease of the 
ovary necessitates removal of the uterus, together with both tubes and 
ovaries. 

Myomata and cysts of (he broad ligament may be so adherent to the 
uterus that hysterectomy is required in order to control hamorihage. 


SHOULD THE FALLOPIAX TUBES AXD THE OVAKtES BE BEHOVED 
WHEN HYSTEBECTOitY IS PERFORMED ? 

The Fallopian tubes are of no value after the performance of 
hysterectomy, and they should in all cases be removed as there is no 
advantage in preserving them. 

General opinion is in favour of conserving the ovaries when tne 
uterus is removed for nou-malignant conditions, the assumption beinj, 
that the symptoms of an artificial menopause are prevented or at least 
alleviated by so doing. This view is queried by Beckwith Wlntehou^ 
(Caiiad. Med. Jl, p. 585, Dec 1933), and also by Wlson, Ponal . 
Phillips, Xovak, Culbertson and Graves. 
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The folloAving is a resume of their views : 

When removal of the uterus is necessary the symptoms of the 
menopause : 

(а) May not be avoided by conserving the ovaries ; 

(б) Are often diminished when the ovaries are excised ; 

(c) Are frequently less pronounced when the ovaries are not 
removed in young patients ; 

(d) Are more marked the nearer the time of operation 
approaches to the natural age of the menopause. 

It is further stated that conservation of the ovaries may actually 
be harmful in cases where hysterectomy is necessary. 

It is important, however, that the patient should not know that 
her ovaries have been excised. 


Total Abdomdcal Hysterectosiy 

Indications (see page 2477), 

Contra-indications. Acute or sub-acute septic salpingitis. When, 
on account of severe uterine bleeding, removal of the uterus is necessary 
in addition to excision of the tubes, and possibly also the ovaries, the 
sub-total operation is to be preferred as the total procedure opens up 
mde areas to infection. 

Difficulties and disadvantages are virtually the reverse of those 
cited under sub-total hysterectomy. A special advantage of the total 
operation about to be described is the tightening and joining of the 
cervico-pelvic and utero-sacral ligaments, thus affording a strong 
support for the vaginal vault, and, in addition, a cure for utero-vaginal 
prolapse of the first degree when present. 

The following procedure is the one usually employed for removal 
of the uterus, except when there is malignant disease, when the deeper 
parts of the pelvis are inaccessible as the result of a myoma of the 
cervix or of a broad ligament, or when the uterus is retroverted and 
fixed by extensive adhesions, in which case other operative procedures, 
which are about to be described, are preferable. 

Special Pre-operative Preparation. The vulva is painted mth 
antiseptic solution, the bladder is emptied, and the vagina is firmly 

TOL. II. 2 B 
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packed with a G-iiick roll of gauze soaked in tlie antiseptic solution. 
The end of the strip is left hanging over the side of the table so that 
the pack may be wthdrawn at the appropriate time. 

Procedure. The abdominal cavity is opened by a right paramedian 
incision, the wound edges are covered and retracted, and the operation 
area is packed ofE with soft turkish towels wrung out in warm normal 
saline solution. 

\r ■ 


i 
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The uterus is dra^Tn upwards and to the right ^vith a vulsellum or 
tractor stitch (fig. 1343). A needle carrying No. 1 catgut is passe 
through the left broad ligament immediately to the inner side of tne 
ovary and tied, thereby securing the ovarian vessels. A second stitc i, 
which secures the rmmd ligament also, is passed near the first sti c . 
A similar procedure is then carried out on the right side. When, how 
ever, the tubes and ovaries also are to be removed the ovario-pei 
ligaments are pierced and tied and then secured to the round liganien 
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as described above (fig. 1344). This method of ligation has the 
object of doubly securing the vessels and of fixing the round ligament 
to the broad or ovario-pelvio ligament as the case may be, so as to 
facilitate reperitonisation of the pelvis at the end of the operation. 
The round and broad ligaments are cut about 4- inch medial to the 
two ligatures on each side, and each broad ligament is then divided 
down to its base (fig. 1343). 



rij. lUO.— Toui. Umsa-urtovY. uxist 
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Free bleeding which occurs from the large vessels in the medial or 
uterine part of the divided broad ligament is arrested by pressu® 
with the fingers imtil the uterine vessels are secured by applj^o ^ 
pair of artery forceps horizontally at the level of the internal os, t 
points of these being firmly pressed against the sides of the cer'"^ 
The peritoneum at the line of loose reflection from the front of ® 
uterus on to the bladder is next divided transversely, joining 
incisions in the broad ligaments (fig. 1346). 

The bladder is stripped off the ^nt of the cervix and the uppor 
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of the vagina with gauze dissection, the special retractor is inserted, and 
the bladder is drawn towards the symphysis (figs. 1347 and 1348). 

The uterus is pulled upwards and to one side, the uterine vessels 
and surrounding tissues are divided with a scalpel, and the incision 
is carried downwards in the side of the cervix so as to leave a thin 
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strip of muscle about ^ inch thick and 4 inch vride, until the lateral 
vaginal fornix is entered (fig. 1349). The same procedure is repeated 
on the other side. 

The uterus is now pulled backwards and the anterior vaginal wall 
is cut across tbstal to its junction with the cervix, the incision joining 
the lateral openings on each side (fig. 1350). 

At this stage the vaginal packing is removed. 



Finallj, the uterus is pulled forwards and the vagina is divided 
posteriorly near its attachment to the cervix. This incision extended 
laterally divides the utero-sacral ligaments which are picked up pr^ 
paratory to ligature (fig. 1351). The uterus should be inspected 
ensure that all the vaginal portion of the cervix has been removed , 
if any fragment remains it must be excised. 

Bleeding will occur from the cut edges of the vagina, especially t 
posterior margin, and from the strips of cervical muscle on each si e. 
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The ■uterine arteries are doubly tied on each side Kith catgut ■which 
is carried on. a needle through the strip oi cervical muscle (fig. 1332). 

The cut end of the vagina is closed by a continuous catgut stitch 
which pierces the whole thickness of the anterior and posterior walls. 
The lateral angles of the vagina and the two strips of cervical muscle 
are then approximated with interrupted stitches or by utilismg the 
suture used for closing the vagina (fig. 1353). The cut en^ of the utero- 
sacral ligaments are next sewn together and secured to the approxim- 
ated strips of cervical muscle and sutured vagina (fig. 1354). By this 
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means the transverse cervical (cervico-pelvic) ligaments which are 
attached to the strips of cervical muscle on each side are dra^vn 
taut and fixed together in the mid-line ; these, and to a less 
extent the utero-sacral ligaments, form a strong support for the 
vaginal vault. 

The anterior and posterior edges of the peritoneum in the bottom 
of the pouch of Douglas are approximated by a continuous catgut 
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stitch. The ligated stumps of the ovario-pelvic and round ligaments 
are invaginated by a purse-string suture if possible. When suturing the 
central portion of the anterior flap of peritoneum, the bladder should 
be lifted up on to the strips of cervical muscle and the free edge of 
peritoneum infolded and sewn to the approximated ends of the utero- 
sacral ligaments (fig. 1355). 

The chief difficulty is that of working m a deep cavity, and this is increased when 
the abdominal panetes are not divided to their lowest level, ate ’not fully retracted, 
or are rigid. Free exposure is also impeded when bowel obtrudes into the field of 
operation, or when the bladder is not completely emptied. Deposition of fat in the 
recto-sigmoid portion of the gut and in the cxtra-pcritoneal tissues also renders the 
operation less easy. 

Dangers are those of cutting or ligating one or both ureters, wounding the bladder 
or rectum, or puncturing large vessels. Post-operative vaginal bleeding will occur 
unless the entire thickness of the vaginal wall is sutured. 
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Sficcial Afler-Trcatmcnl. A sterile dzessing is applied to the vulva. The vagina is 
irrigated on the second day with a 10 pet cent eusol solution by means of a rubber 
catheter and glass syringe. Should there be a foul dL^chaigc during convaleacence, 
the vagina must again be irrigated and 2 dr. of glycerine instill^ twice daily. Douching 
most be avoided lest the fluid under pressure shoold open up the sntuied vault and 
invade the peritonea! cavity. 

Technique recommended when there is a 21alignatit Grouih in the 
Body of the Uterus : 

A small strip of gauze soaked in the antiseptic solution is packed 
tightly into the cervix to prevent the escape of any malignant cells 
during subsequent manipulations. The vagina is then packed. 

The fundus should not be grasped with the vulsellum or pierced 
with a tractor stitch, as there is danger of disseminating caremoma 
ceUs. The broad bgaments on each side are clamped close to the 
uterus with artery forceps which arc used as tractors. 

The steps of the operation up to the clampbg of the uterine vessels 
are the same as those described in tbe previous operation. 

It should be etnphasised that for this condition «o strip of cercical 
muscle is left behind, and the tub^ and ovaries are always removed. 

The uterine vessels are clamped with artery forceps which are placed 
parallel with and close to the cervix, the points of the jaws being 
pressed against the vaginal vault. Tbe para-cervical tissues are now 
divided, the incision on each side being carried directly do^vnwards 
into the lateral vaginal fornix, and tbe anterior fornix is opened by 
cutting across tbe vaginal wall between the two lateral incisions. The 
posterior wall is similarly divided and all cervical tissues are com- 
pletely excised. 

The uterine vessels are doubly ligated, and a stitch is passed through 
the vaginal wall at its lateral angle so as not to include the mucous 
membrane. This is tied around the uterine vessels proximal to the 
clamp which is not removed. A second stitch is inserted distal to the 
first and tied in the groove made by tbe clamp as this is removed. 
The vaginal vault is closed as in the previous operation. The lateral 
angles of the vagina can usually be folded in so as to meet in the mid- 
line, in this way tightening the cervico-pelvic ligaments. Occasionallv 
the stumps of connective tissue and uterine vessels may be approxim- 
ated in the mid-line and tied together, provided no tension is thus 
produced. Further support for the vault is obtained by securing the 
ends of the utero-sacral ligaments to the sutured stump of the vagma. 

Closure of the peritoneum is the same as described in the previous 
operation. 
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SUB-TOTAL irrSTERECTOMX' 

Indications (see page 2477). 

Contra-indications, This opcratioa skould never be performed wben 
there is malignant disease, tuberculosis or other chronic infection of 
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the uterus, when there is laceration, injury or infection of the cervix, 
profuse discharge, recurring attacks of trigonitis and cystitis, or first 
degree utero-vaginal prolapse. 

Advantages. This operation can be performed more quickly and 
more easily than the total operation, especially in very fat patients ; 
there is also slightly less risk of injury to the ureters, bladder or 
rectum, or of the spread of sepsis from the vagina. 
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Special A/tcr^TrcatmcTil. A sterile diessmg is applied to the Tulva. Thevagiiia is 
irrigated on the second daj with a 10 per cent cusol solution bj means of a rubber 
catheter and glass syringe. Should there be a foul discharge during conralesceoce, 
the vagina must again be irrigated and 2 dr. of glycerine instilled twice daily. Douching 
must be avoided lest the fiuid under prcssnre should open up the sutured vault and 
invade the peritoneal cavity. 

Technique recximmended tcheii there is a Maligna)xt Groicth in the 
Body of the Uterus : 

A small strip of gauze soaked in the antiseptic solution is packed 
ti^tly into the cervix to prevent the escape of any malignant cells 
during subsequent manipulations. The vagina is then packed. 

The fundus should not be grasped tvith the vulsellum or pierced 
vrith a tractor stitch, as there is danger of disseminating carcinoma 
cells. The broad Ugaments on each side arc clamped close to the 
uterus ^vitb artery forceps which are used as tractors. 

The steps of the operation up to the clamping of the uterine vessels 
are the same as those described in the previous operation. 

Il should be emphasised that for this condition no strip of cervical 
inusde is left behind^ and the tub^ and ovaries are altcays removed. 

The uterine vessels are clamped with artery forceps which are placed 
parallel with and close to the cervix, the points of the jaws being 
pressed against the vaginal vault. The para-cervical tissues are now 
divided, the incision on each side being carried directly downwards 
into the lateral vaginal fornix, and the anterior fornix is opened by 
cutting across the vaginal wall between the two lateral incisions. The 
posterior wall is similarly divided and all cervical tissues are com- 
pletely excised. 

The uterine vessels are doubly ligated, and a stitch is passed through 
the vaginal wall at its lateral angle so as not to include the mucous 
membrane. This is tied around the uterine vessels proximal to the 
clamp which is not removed. A second stitch is inserted distal to the 
first and tied in the groove made by the clamp as this is removed. 
The vaginal vault is closed as in the previous operation. The lateral 
angles of the vagina can usually be folded in so as to meet in the mid- 
line, in this way tightening the cervico-pelvic ligaments. Occasional!} 
the stumps of connective tissue and uterine vessels may be approxim- 
ated in the mid-line and tied together, provided no tension is thus 
produced. Further support for the vault is obtained by securing the 
ends of the utero-sacral ligaments to the sutured stump of the va^a. 

Closure of the peritoneiun is the same as described in the previous 
operation. 
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the uterus, when there is laceration, injury or infection of the cervix, 
profuse discharge, recurring attacks of trigonitis and cystitis, or first 
degree utero-vaginal prolapse. 

Advantages. This operation can be performed more quickly and 
more easily than tlie total operation, especially in very fat patients ; 
there is also slightly less risk of injury to the ureters, bladder or 
rectum, or of the spread of sepsis brom the vagina. 
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Disadvantages. If the cervix is left in situ it may subsequently 
become infected with or harbour gonococci, be the source of vaginal 
discharge, a focus of infection causing trigonitis and cystitis, and 
possibly other inflammations such as arthritis, or be the seat of 
carcinoma. 

The operation is conducted in a manner similar to total hyster- 
ectomy until the uterine arteries have been clamped on each side at the 
level of the internal os (fig. 1356). At this stage the cervix is cut across 
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SO as to leave a slightly transverse V-sbaped bollovf portion. The 
uterine vessels are then ligated by passing a stitch, through the sub- 
stance of the cervix on each side below the clamps and around the 
uterine vessels. A blanket stitch is passed through the anterior and 
posterior cut edges of the cervix so as to approximate these over the 
upper opening of the cervical canal (fig. J 357). 

The peritoneum reflected from the bladder is now sutured to the 
cut broad and roimd ligaments on. each side and to the back of t e 
central part of the cervical stump. The stumps of the broad am 
round ligaments on each side are buried if possible by a puise-stnUo 
suture (figs. 1358 and 1359). 




Both ToBca and Ovj 
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Effects of Hysterectomy ox Sexual Fuxctiox 

McEwan p. 574, March 31, 1934) reported on 112 cases of hysterectomy, 

10 of which were total and 93 sab-total. In 60 of these cases the results on sexual 
function were as follows : 


Xormal .... 

S-j 

IndiffereDt 

. 5 

Discontinued . 

20 

Cases — Sex feelings : 

Increased 

3 

Unchanged 

34 

Diminished 

11 

Disappeared 

16 


Of the 112, both appendages were removed in 91 cases (81 per cent). In this series 
the results must have been conaderably affected by the superadded removal of the 
ovaries, and yet in spite of this sex relations were normal in C5 per cent and sex 
feebngs undimmished in 54 percent. Of these 112 patients it must also be noted that 
80 were between 35 and 40 years of age, and OS were over 40. Subtracting the effecti 
of advancing age and removal of the ovaries, the influence of hysterectomy on sexual 
relations and feelings would appear to be very slight. 

My own enqtunes from patients have led me to believe that hysterectomy, even 
the total operation, has little effect on sex relations or feelings where thepe were 
normal before operation. 


When is Hysterectomy ixdicated ix Cases of Bilateral 
Salpixco-oophoritis ? 

Hysterectomy should not be advised if uterine hemorrhage Bas 
been only slight or if even a portion of one ovary can he coiisen'etl,as 
the presence of part of an ovary may cause menstruation to continue 
and some of the unpleasant symptoms of the menopause may thereby 
be avoided. ^Vhen, however, bilateral salpingo-oophorectomy h^ 
been performed for chronic tubo-ovarian abscesses or tubo-ovariai 
cysts, total hysterectomy is indicated. 

"When both tubes and ovaries are removed on account of acut« 
suppuration, especially if the uterus is large and soft, and the^ 
has been severe uterine hasmorrhage, sub-total hysterectomy is 
operation of choice, as it can he more easily and quickly perform 
than the total operation, and there is less opening up of raw area& 
It is true that in such cases the cervix, which is ahuost ahm) 
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chronically infected, is left in situ, but this structure can easily be 
removed by the vaginal route on a subsequent occasion, should this 
prove necessary. 


HySTERECTOSIY for FlBROilYOiU. OP THE CeRVIX 

A fibromyoma gro^g in the cervix, from the lateral aspect of the 
lower part of the uterus, or from the fibro-muscular tissues in the base 
of the broad ligament, cannot be removed by total or sub-total hyster- 
ectomy by the methods just described, because the tumour, if large, 
fills and remains impacted in the pelvic cavity, the surroimding 
structures are displaced, and the vaginal vault and uterine vessels are 
inaccessible. The steps of the operation must be modified in accordance 
with the position of the tumour which may be : 

(а) Central. The myoma is either interstitial or submucous, 
expanding the cervix in all directions, the pelvic cavity being 
to a greater or lesser extent filled and the uterus standing 
high on the top of the tumour. 

(б) Anterior. The myoma arises in the anterior wall of the cervix, 
expanding under and elevating the bladder. 

(c) Posterior. The myoma grows from a corresponding site in the 
back of the cervix and bulges backwards, filling the pouch of 
Douglas and compressing the rectum antero-posteriorly. On 
rare occasions it expands under the peritoneum, elevating and 
stripping it from the sacrum and rectum. 

(d) Lateral. The myoma grows from one or other lateral aspect 
of the cervix between the layers of the broad ligament and 
often under the sigmoid colon which lies stretched over its con- 
vexity. These lateral tumours usually grow out over the top 
of the ureter, but on rare occasions when they originate very 
low down in the cervix they may lift the ureter which ^vill then 
run across its upper surface. 

(a) Hysterectomy for Central Fibromyoma of the Cervix. A general 
examination is first made to determine as far as possible the anatomical 
relationships. The roimd ligaments are sought for, and by following 
them to their attachments the body of the uterus is located. 

The upper border of each broad ligament is identified and the 
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vessels in this situation are underrun, tied in two places, and divided 
between the ligatures. The round ligaments are siniilarly cut, and tlie 
peritoneum is incised between these points to the level of its loose 
reflection (fig. 13G0). The bladder can then be stripped downwards 
from the front of the expanded cervix (fig. 1361). 



tig. 13Ci). — HrsrxBCCToar roBCKmutfiaRoiDorinzCtavi*. 
Tub OT^Eio-FEivtc Rorso LicBnc.vra 4BB izrxRJtro-t 

UOATBO. BSD luce TIBV TOCETUU. TU£»B BSD THB BbOBD 
Jjnmrtrt BATg SC£T DtriPEff. Ajea TEC VlZErS Z>BB'FV 
rrwBBOs. The pKBiro.iErv at (ts ijooss scruenoE teox 
TBB rr-OTT OF TUB L'tEBCS 19 Bi£-a DITIDED BSD SXtlllZO 
WITH THE FTNCCB. 


A transverse incision from 2 to 3 inches long is made throogb t ® 
capsule into the substance of the tumour on its anterior aspect (^• 
1362). A myomectomy screw is then inserted into the fibroid wluc 
lifted and rotated in all directions, while at the same time the fing^^ 
and scissors strip it from its bed (figs. 1363 and 1364). , 

The expanded cervix now collapses, the uterine vessels are iden ^ 
and clamped, and the operation is completed in a similar manner 


total or sub-total hysterectomy (fig. 1365). 

Differentiation between the attenuated supra- vagmal cervix 
vagina is simplified if the latter is packed prior to the operation. 


and the 









rOBTlO'T or THE CkKVIX UA\ iOW BB EXCISES 18 IN TOTAb 
H\STEBECT03IV OB IT MIT BB SDTVKBD ABD LETT AS IB BUS- 

TOTAL BTStEBECTOXI. * 

Procedure. The round ligaments are identified, tied and divided 
at the highest level of loose attachment of the peritoneum which is 
transversely incised, and the bladder is stripped from tlie expanded 
cervix and pushed downwards as far as possible (fig. 1366). 

The ovarian vessels and broad ligaments are tied and divided as in 
the previous operation. The uterus is then split antero-posteriorly, 
each half is retracted laterally, and the capsule of the tumour is deeply 
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f f is inserted, the tumour is 

h“;rfe ” -b-totu, 


(6) E,jstereclom,jfor Anterior Fibromyoma of the Cervix. A fibroid 
on it™uD^ ^ ™tenor waU of the cervix may either elevate the bladder 
on Its upper surface or grow up between the bladder and its covering 



peritoneum. In the first t 

may be injured when the^dome^ Ic" “ elevated that it 

toneum is so extensively strinred second, the peri- 

sufficient to cover the raw suif^ ^ ^ *'!' hladder that there is not 
toneum is incised as near as no ™iess the peri- 
the front of the uterus. The rlo fr “ attachment to 

for the upper parts of the broad mistaken 

t^essels, as they are freolntl ^ ’thich contain the ovarian 

y frequently so much lifted up by the myoma that 



Ftg 13(8— Ihi 
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they form the highest ridge, while the uterus is retroverted and the 

tubes and ovaries are out of sight posteriorly. 

The round ligaments are tied and cut, and the peritoneum on the 
upper .surface of the expanded cervix is incised transversely as near as 
possible to its reflection from the front of the uterus so as to provide a 
long flap. The point of attachment can be determined by tunnelling 
under the peritoneum rvith the linger or a pair of forceps. 



Ftg. 13C9 — ^Htstuzctoxt roa BcnorEeiroNSAi, Poste&iob 
Cebticai. Fuboid. The PcuTo^rni or t 8B Poccn or Dorous sas 
fas aaafo to fotrt uu or the X}tcbcs is TjarCAiJ-T 

CSOEBTSEpEBnoSEr^ TBEOrCESTIOS HEBEOETICTEll IS BoXSET’s 
UCTSOD KODirtED. TSlE BOmfO LICAMCSTS OS EACH SIDS ABZ 
tXUCFED sSK TBEPEErTOXCm Im rcfisgo TRXV«T rB«»T T nxiam the 

LDIE or m tOOSE STTAClUfesr. 


The tumour is then enucleated as in. the previous operation, after 
which the ovarian vessels are secured and total or sub-total hyster- 
ectomy performed. 


(c) Eijsteredomy for Posterior Fibromyoma of the Cervix. There 
are t^'o situations in which a posterior cervical fibromyoma may grow: 
(1) Transperitoneally ; or (2) Retroperitoneally. A different operative 
technique is required for each. 
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Hystereclomy for a Fibroid Bulging Backwards into the Pouch of 
Douglas. The procedure here is the same as that for removal of a 
central cervical fibromyoma. After the ovarian vessels and round 
ligaments have been ligated and dmded together ^nth the broad liga- 
ments, the uterus is pulled upwards and towards the pubes, and the 
capsule of the tumour is incised behind the uterus at the junction of 
the expanded cervix and posterior uterine surface. The tumour is 
now enucleated from its bed and the uterus removed. 



HystnecSomy for Setrojxrilonml Posterior Cervical Fibroid. This is 
a rare condition in which the fibromyoma lifts up the peritoneum from 
the bottom of the pouch of Douglas and off the front of the rectum and 
Mcrum. The cervis and front of the vagina are elevated, and the 
ftmdlm uteri is directed backwards and may appear to be adherent to 
the sigmoid colon. .Anatomical relationships are greatly obscured. 

A. modification of Bomiey’s operation is the most satisfactorj- pro- 
cedure where^ a myoma so placed can be safely removed. 

The anterior aspects of the cervis: and vagina are the highest and 
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most accessible parts, and it is over these structures that the peritoneum 
is first incised. After the round ligaments have been divided the bladder 
is separated and retracted towards the pubes (figs, 1369 and 1370). The 
anterior vaginal fornix is then opened, the cervix is pulled through this 
opening (fig. 1371), the vagina is cut away all around, and the uterine 
vessels are clamped and tied (figs. 1372 and 1373). 



Ttg. t377.~U\«TEKECTOuv fob I.atebai. FibboiI}. Tdb biobt 
Bbobo LiaAMKST IS SBccfteo sir two stttchbs betwb£:i which 

IT 18 DIVIDED DOW^ TO ITS BASE. THE RooHD LlOAHSTTS OB BOTH 
SIDES ABE DIVIDED A>D THE PEBITOBBim IS CUT ACBOES AT THE UVEL 
or ITS lOOSE BEnfCTlOK rBOM TUB UtEUDS on TO THE Buddeb. 

When the cervix has been freed, the uterus is drawn upwards and 
the fibroid is separated from the rectum by gau^e pressure aided by 
sharp dissection, the myomectomy screw being used when the tiunour 
is large and adherent (figs. 1374 and 1375), When the myoma has been 
lifted out of the pelvis the ovarian vessels are secured and cut and the 
uterus is removed by freeing it posteriorly from the peritoneum, of 
which the longest possible flap must be left (fig. 1376). 

The operation is now completed as in total hysterectomy. 


(d) Hysterectomy for Lateral Fibromyoma. True lateral cervical 
myomata are very rare ; more frequently a tumour growing beside 
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the uterus aud espandiug the broad ligament has its origin in the 
lateral Tvall of the uterine body. Both are firmly attached to the uterus 
and elevate the uterine vessels which come to lie very close to the 
ovarian artery. There is a difference, however, in the relations of the 
ureter which lies helow and lateral to a corporeal tumour and above a 
cervical growth. 


Procedure. The ovarian vessels and round ligament on the side 
away from the tumour are divided. The opposite round Hgament is 



severed and the peritoneum mcised across the front of the groirth and 
at the pomt of its loose attachment to the uterus {fig. 1377). A finger 

vttek 3 ^*^11 I P^toneum. and the ovarian 

vessels and FaUopian tnhe on the affected side are separated from the 

13^8 and 1379). 

The bladder is stripped from the front of the utems and from the 
vagma. 

The uterine vessels away from the gro^vth are clamped and cut, 
and the cervix on this side is freed as in total hysterectomy. The 
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cervix is cut away from the vagina, lifted up, and an incision is carried 
upwards in its musculature on the side of the myoma for about 
14^ inches. The uterine vessels on this side are then clamped and 
divided. The uterus is now free, and the tumour can be further 
stripped from its bed (fig. 1380). 

The ureter on the affected side must be identified, and its e.xact 
position known at each stage of the procedure. 

The operation is now completed as in total hysterectomy, the 
space in the broad ligament being obliterated with catgut stitches 
from the bottom upwards. 

An AUemalive Procedure. 

TThen the fibroid is very large, pushing the uterus far to the 
opposite side and possibly downwards, the vessels here are inaccessible. 

The operation will proceed as that just described until the anterior 
flap of the peritoneum and the bladder have been separated. The 
myomectomy screw is then inserted, and the tumour rotated, pulled 
upwards and stripped from its bed with the fingers ; it can then be 
dra\vn well out of the way. The uterus is thus lifted upwards and its 
vessels become accessible. The remaming stage of the operation is 
similar to that for lateral fibromyoma. 

The chief danger is injury to the ureter on the affected side. This 
is avoided by carrying the dissection very close to the tumour during 
enucleation, and by being acquainted with the exact position of the 
ureter. 


Hysterotomy 

Hysterotomy is the operation of opening the uterine cavity’ by an 
incision through its wall. It may be performed via the vaginal or the 
abdominal route. 


ABDOMIXAI. HYSTEROTOMY 

Indicalions. This operation is employed in order to explore the 
uterine cavity during myomectomy, or for the performance of Casarean 
section. 

The operation has sometimes been performed for the removal of 
hydatidiform mole or of products of gestation in stages more advanced 
than the fifth month. 
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1381.— ABD0UU<AI. HVSTEItOTOUY. Tas Vtsbts 15 
urrcD OP AKD Rd>q Fobops abb irmsD lo thz 
OVA tttO.pSLVIC LI04UEST3. 



Fi>. 1382 .— Asdomwal HibtesotQiit. Eossey’s 5Ito. 

UECTOUY CL&Uf IS AFFUEB TO THE SCFBA-VAaCIAl, 
rO&‘nO!(OrTBxC£BTIXXXCUJDI&OTlIBllOCSII LiaiMEBTS. 
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Certain cases of severe uterine bleeding in young women may be 
treated by this operation when uterine curettage via the vagina has 
failed. This is, however, rarely necessary, but it must be admitted 
that apart from the disadvantage of opening the abdomen, the 
uterus can be evacuated and explored much more thoroughly and 
completely by abdominal hysterotomy than by any other method ; 
also there is less risk of sepsis than with the vagmal operation. 

Procedure. The abdomen is opened and the field of operation is 
prepared in the usual manner. The uterus is lifted up and carefully 



e xamin ed for the presence of any myomata, and an intestinal clamp 
or a pair of ring forceps is applied to each ovario-pelvic ligament 
(fig. 1381), the upper part of the cervix uteri, including the two round 
ligaments, being grasped with the Bonney myomectomy clamp which 
controls bleeding from below and steadies the uterine body (fig. 13S2). 

An incision is made through the uterus in the anterior wall in 
the mid-line from the top of the fundus doAvn to the level of the 
loose reflection of peritoneum below, and the edges of the opening are 
retracted (fig. 1383). The cavity is explored with the finger, and if 
necessary its contents are evacuated, care being taken to examine the 
cornua for carcinoma, polypi or seedling fibroids. 

Any submucous myoma, if present, is enucleated and its cavity 
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obliterated mtb a blanket stitch. Polypi can be removed with a 
sharp scoop, and the mucosa scraped away down to the muscularis. 



TUB ROUiB LTOAilE\TS, THUS THE CIBCVLAnOT FSOU THE VTESaS 

Vessels end VEoi^o*CTEitiSB vascdlak coukueications. 


Suture of the uterus, completion of the operation, after-treatment, 
dangers and difficulties are the same as for myomectomy. 


UTRICULOPLASTY 

This is the operation whereby a large central wedge of the uterine 
body is removed in order to reduce its size and diminish the area of its 
menstruating surface. 

Indications. The operation is applicable to cases of young women 
with severe intractable uterine haemorrhage such as metropathia 
hajinorrhagica when other methods of treatment, e.g. curettage, have 
failed. 

Contra-hidication. The presence of uterine sepsis. 

Advantages. The uterus is preserved and the functions of menstrua- 
tion, and possibly of child-bearing, are maintained. The operation is 
an alternative to the more radical procedure of hysterectomy. 

Disadvantages. Hysterectomy may subsequently be necessary 
on account of the recurrence of persistent and severe bleeding. The 
patient should be fully acquainted ivith the nature of the operation 
and the possibility of its failure. 

Procedure. Clamps are applied as in hysterotomy. A wedge-shaped 
segment of the body of the uterus with its apex ^ inch above the level 
of the internal os is outlined on both back and front of the uterus. 

VOL. II. — 2 a 
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Certain cases of severe uterine bleeding in young women may be 
treated by tliis operation when uterine curettage via the vagina has 
failed. This is, however, rarely necessary, but it must be admitted 
that apart from the disadvantage of opening the abdomen, the 
uterus can be evacuated and explored much more thoroughly and 
completely by abdominal hysterotomy than by any other method ; 
also there is less risk of sepsis than \vith the vaginal operation. 

Procedure. The abdomen is opened and the field of operation is 
prepared in the usual manner- The uterus is lifted up and carefully 



Tig. 1^.— AiDOXDAL lltSTEBOTOXr. Tn tXTOUOi 
UrceOK Wau is dcis£o. 


examined for the presence of any myomata, and an intestinal clamp 
or a pair of ring forceps is applied to each ovario-pelvic ligament 
(fig. 1381), the upper part of the cervix uteri, including the two round 
ligaments, being grasped with the Bonney myomectomy clamp which 
controb bleeding from below and steadies the uterine body (fig. 1382). 

An incision is made through the uterus in the anterior wall in 
the mid-line from the top of the fundus down to the level of the 
loose reflection of peritoneum below, and the edges of the opening are 
retracted (fig. 1383). The cavity is explored vdth. the finger, and if 
necessary its contents are evacuated, care being taken to examine the 
cornua for carcinoma, polypi or seedling fibroids. 

Any submucous myoma, if present, is enucleated and its cavity 
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obliterated ■with a blanket stitch. Polypi can be removed with a 
sharp scoop, and the mucosa scraped away do^vn to the muscularis. 



tHE Roirso Ligaments, thts contbollesq the cibctlatiom trou tub Utesbe 
Vessels ato Vacino-ctekine ^ascclab comml'mcattons- 


Suture of the uterus, cojnpletion of the operation, after-treatment, 
dangers and difficulties are the same as for myomectomy. 


UTRICULOPLASTY 

This is the operation whereby a large central wedge of the uterine 
body is removed in order to reduce its size and diminish the area of its 
menstruating surface. 

Indications. The operation is applicable to cases of young women 
with severe intractable uterine hemorrhage such as metropathia 
hemorrhagica when other methods of treatment, e.g. curettage, have 
failed. 

Contra-indication. The presence of uterine sepsis. 

Advantages. The uterus is preserved and the functions of menstrua- 
tion, and possibly of child-hearing, are maintained. The operation is 
an alternative to the more radical procedure of hysterectomy. 

Disadvantages. Hysterectomy may subsequently be necessary 
on account of the recurrence of persistent and severe bleeding. The 
patient should be fully acquainted %vith the nature of the operation 
and the possibility of its failure. 

Procedure. Clamps are applied as in hysterotomy. A wedge-shaped 
segment of the body of the uterus with its apex \ inch above the level 
of the internal os is outlined on both back and front of the uterus. 

VOL. II, — 2 o 
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The base of the wedge is at the fondos and extends to within J inch 
of the attachment of the Fallopian tube on each side. 
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catgut, which are passed so as to include the whole thickness of the 
wall except the mucosa (fig. 1386). The edges of the peritoneum are 
united by a continuous suture of fine catgut on an intestinal needle, 
neatly inverting the margin and leaving no raw area to which adhesions 
may form (fig. 1387). The haemostatic clamps are all removed and the 
utriculus is carefully inspected for any further oozing, which must be 
controlled by mattress stitches. 


Abdominal ilYoMECxosiY 

This is the operation whereby one or more myomata are removed 
by enucleation, the uterus being conserved. 

Advantages. As the uterus is conserved, pregnancy is possible, and 
further, the patient believes that she is sexually, anatomically and 
functionally intact — a factor of much greater importance than is usually 
believed. Such eminent authorities as Berkeley and Bouney support 
this view. The function of menstruation is maintained, thus possibly 
diminishing the severity of the menopausal symptoms. 

Dangers. Intra-peritoneal oozing from the uterine wound may 
occur, resulting in a febrile convalescence and the formation of 
adhesions which may be a possible cause of intestinal obstruction. 
There is also the likelihood of bowel adhering to the sutured incision 
in the uterus. It is therefore of the greatest importance to obtain 
complete hasmostasis and to suture the uterine wound edges most 
accurately. Preferably the incision should be confined to the anterior 
wall of the uterus. 

Fibroids in the posterior wall, unless lai^e or subperitoneal, can 
usually be removed by traversing the uterine cavity from the anterior 
aspect of the uterus. 

hidication. Blyomectomy is the operation of choice in patients 
who have not yet reached the menopause. 

Contra-indications. The presence of malignancy, a sloughing or 
infected myoma, a fibroid polypus protruding through the os and 
therefore presumably septic (this should be removed per vaginam), 
marked laceration, hypertrophy or infection of the cervix, or a cervical 
fibroid. 
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After the moiojxiuse hysterectomy is to be pr^erred to myomedonvj. 
■\Vhen fibroids and pregnancy occur together the patient should be 
allowed to proceed to term. If the fibroid is below the brim and 
obstructs labour, Ciesarcan section will be necessary, and myomectomy 
niav be performed at the same time, ilyomectomy can be per- 
formed on the recently emptied uterus as readily and satisfactorily 
as on the non-pregnant uterus. In a case of red degeneration of a 
fibroid (usually occurring driring pregnane)' and attended by severe 
pain and marked pyrexia) every effort should be made to relieve pain 
and to tide the patient over until the child is v’iable, when Casarean 
section and mvomectomy may be carried out together. "WTiere, how- 
ever. immediate surgical measures prove necessary, myomectomy can 
often be performed without interfering with the pregnancy. 

Future Pregnancy. Conception is less likely to occur after myo- 
mectomy than in a normal uterus. The age-factor must, however, be 
borne m mind when uiakmg this comparison. After myomectomy 
there is little danger of rupture during delivery as the walls will have 
healed firmly. 

MTOMECrOMY FOR X PEDC^■CTL.tTED FIBROID 

Procedure. The fibroid is transfixed by the myomectomy screw 
and the attachment of its pedicle is exammed. ITie uterus is then 
lifted well up and the myomectomy clamp is applied so as to include 
the round ligaments as well as the lower uterine segment. The clamp 
exerts firm pressure directly on the uterine arteries and other vessels 
entering below this level, and at the same time fixes and supports the 
uterus m an accessible position. The ovario-pelvic ligaments are now 
grasped with ring forceps or intestinal clamps. By this means the 
entire blood supply to the uterus is effectually controlled. 

The peritoneum is incised round the base of the pedicle and the 
edges are retracted. The central portion of the pedicle is then crushed 
with artery forceps, divided, and the fibroid removed (fif^. 1388). One 
or two mattress sutures of catgut on a Xo. 2 trocar-pointed needle 
are then passed so as to underrun the denuded area (fig. 1389). The 
cut edges are finally infolded by a continuous stitch of catgut on an 
intestinal needle (fig. 1390). 

AUernalive Procedure. IThen the pedicle is very small, it may be 
clamped close to the uterus and %ated with doubled catgut. IVhen 
large and wide, it cannot he clamped and the peritoneum and possibly 
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Fig, 13S8.— M\ouectom\ fok Pedu>ccl*tei> Fibroid. A Pedun* 
CIUTED SCBSEROUS FIBROID IS BEHOVED BE rtLU.SO THE TdUOCB 
vpuabds, cuMPtNo THE Pedicle ok each side, and them ditidiso 
}T SOHE DIBTAVCS ALOVO THE CCRVED PACE Of TUB TCHOCS, 
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the capsule of the tumour must be incised and the fibroid enucleated. 
Hsemostasis is ensured by several deep underrunning mattress sutures, 
and the two flap edges are infolded with a continuous suture. 

The uterine clamp and the forceps on the ovarian pedicles are 
removed, and the wound is carefully inspected for any sign of oozing, 
which must be arrested by passing further mattress sutures. The 
final appearance of the wound should be blanched. 



TiJ. 1391. — MIOMUTOUT IX>B Xos-pEOlNcrUlTeD 

FiBKoma. Tnr. euoes or the 4>i>o)1(xei. 
lUELso SEta ctnciieo with tohi:l3 ato macki.-stosiie^ 
ABC SOW KETHACTEO. THE CTCBES IK rEU.ED rrWABDS 
ASO A BOSSET UiOHECTOMT CLAlir IS fXXEO BO AS TO 
GUBF TUB SCTBA VaCISAI. roBTIOX Or THE C'tBTlI, THE 
Borso LlOAHESTS BEINO ISCIA'DEO WITHIS THE JAWS, 
TuE Cteki^e Veasels ash those exTEsotsa isto the 
VT tSESrBOWTBEVAOISAAEEETTUISKCASSCClJfnEiUeC, 

WHILST THE CLAHT HOLDS THE CTEBCS CP ASD STBADIES 

IT. The Cteecs is uebe the site or scherocs sxau. 
Miomata. 


ilYOMECrOMY rOR XOX-PEDUXeULATED FIBROSIYOJUTA 
Procedure. The uterus is drawn up through the abdominal womid 
and carefully examined to determine the situation, size and number of 
the myomata. The myomectomy and ovario-pelvic liframent clamps 
are then applied (figs. 1391 and 1392). 

"WTienever myomectomy is performed, the cavity of the uterus 
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must be opened and carefully explored to exclude the presence of sub- 
jnucous myomata, endometrial polypi, carcinoma, and, ^vhere necessary, 
to permit removal of the endometrium with the curette. 

Wherever practicable, posteriorly-placed tumours should be 
approached through an incision in the anterior wall of the uterus 
{fig. 1393). Incisions in the uterus should be as few in number as the 
size and situation of the tumours will permit. Enucleation should be 
effected as far as possible by secondary incisions through the primary 



Fig. 1392.— ^IroMECTOMT fob Xon.PedcsCT)I.atki> 
Fibroids. The Utebds is fclled forwards a>d Cp- 

WABD3 AM> TUX CbOAD LlOAStSBTS ARE CLAMFED WITIi 
FORCEPS. A rOlFEi IS EEISO J5SEBTED WITH THE LEFT 
KAKD TO SHOT OFF THE UFPEB AbdOMEA. 



Fig 1393. — SIs’OiiECToaT fob Xov PEDCscciAtEi 
Fibroids. The asteriob wall of the Uteres is hT' 

CISED, THE UteRISB CATITT IS DISPLACED ASD SETEBAI 

Fibroids rv the avteeioe aho postebjob ^aixs abi 

EXPOSED. 


opening (fig. 1394). Frequently, however, multiple incisions are 
unavoidable despite the most careful planning. "When dividing the 
capsule, the scalpel should cut into the substance of the tumour to 
ensure exposure of the line of cleavage between it and the capsule. 

The myomectomy screw can be inserted into the growth when it is 
sufficiently large (fig. 1395). Good control of the tumour is obtained 
and it can be twisted, rotated or levered, and finally stripped from its 
bed with the fingers or scissors. Tumours in the anterior wall of the 
uterus are dealt with successively until all have been removed. 

AVhen all the tumours in the anterior wall have been successfully 
dealt with, the uterine cavity is opened if this has not already been 
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done, and tumours in. the posterior wall are cut down on and enucleated 
in the manner just described (fig. 1304). ^Vhen tumours in the 
posterior wall are vcpj large or are Igingjust under the peritoneum, it U 
better to remove them by a posterior incision. 

All cavities are now obliterated by passing deep mattress sutures of 
catgut which should underrun the tumour bed, the ca\'ities in the 
posterior wall being dealt w-ith first (fig. 1394). ^Vhen the cavity 



iff ^ together from the bottom up'.ranls. 

If the cavity is near the lateral aspect of the uterus, care must be 
taken not to puncture the uterine vessels ; should this happen a 
tematoma irill fonn in the broad ligament, and the bleeding wUl hate 
%^tnre on each side of the point of puncture, after 
which the c ot must he turned out and the opening closed. 

- mcmon m the anterior uterine waU. the nterus 

IS thorongUv mspected and palpated, both extemaUr and within its 
cantT, to detenmne whether any small seedling fibroids are present. 
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At this stage the endometrium is removed wth a sharp scoop, the 
cornu being carefully explored, after Tvhich the interior of the uterus 
is swabbed with tincture of iodine. The uterine clamp is then slackened 
to allow circulation to return, and if any bleeding is noted it is arrested 
by passing further mattress stitches. The u'ound in the uterine wall 
is closed with mattress stitches of catgut (fig. 1396). These stitches 
pierce the muscle just superficial to the mucosa, thus bringing the deep 
surfaces of the incised uterine muscle on each side flush together. 



1396. — MtoMECTOJii FDs Not CeocTvcvurEo Fibboids. 

TkB ITCISIOT 1!> the ANTEBIOB UtcBISE WeU. IB CLOSED WITH 
TWO Sl^SKET STITCHES AND THE EDGES ABC DNITED BT A 
COMTMOCS SETCBE Or CATOET. 

Finally, the edges of the peritoneum are approximated and infolded by 
a continuous stitch of fine catgut on an intestinal needle, and any 
other incisions that have been made are sutured in a similar manner. 

The uterine and broad ligament clamps are now removed, the 
uterus is finally inspected for any oozing, which is arrested by inserting 
further mattress stitches, and the pelvic cavity is wiped dry. 

As the uterus in most cases is large, heavy, and tends to fall back 
into the hollow of the sacrum, ventro-fixation should be performed 
(fig. 1397). Shortening the round ligaments after the manner of a 
modified Gilliam operation may on occasions suffice when there is only 
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one incision in the anterior uterine wall. But if there is a tendency for 
oozing to take place from this surface, ventro-fixation by direct suture 
is to be preferred. 

Should there be a tendency for slight oozing to occur despite all 
stitching, a drainage-tube should be left in the pouch of Douglas to ' 
prevent the formation of a bcematoma. The tube must be removed 
in 48 hours. 



r-/. i3>T.-M»o«£c7«»T Sos-ttorjcu. 
lA UP ro Bow, T«« Cmc* a -rcmo-raxo 
ai micsise ib* iavo ratr or tk* utzuob 
sraraca or taa CTura to thi atowob 


adoption of the Bomey myomectomy clamp as by its use, together 
«lc? c^™ wT or intestinal cknips to the ovarian 

toet;,r7 tJ and the surgVon can take his 

I^-er bf , I d<=Iil«ration. The operation should 

It of 1 7'“ The chief danger is 

to of oozmg. but careful suture, and possible drainage, will reduce 
tnts to a minimum. ' ® 
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Myomectomy on the whole can be said to be a safe and useful 
operation, and recurrence is most imlikely if the cavity and the wall 
of the uterus have been carefully explored to ensure that no seedling 
fibroids remain. 


Radical Hystero-Colpectomy for Carcinoma of the Cervix 
(Wertheim’s Operation) 

Cystoscopio examination is made and large ureteric bougies or 
catheters are passed well up into the ureters above the pelvic brim. 
The vagina is then tightly packed, first with a small piece of gauze 
soaked in 10 per cent picric acid in absolute alcohol, this being pressed 
closely against the growth, and secondly with a large roll of gauze 
soaked in antiseptic solution ; the second pack is removed at a late 
stage in the operation. 

The object of packing is to sterilise the vagina and gro^vth as far 
as possible, to prevent further oozing, and to distend the vagina firmly 
so as to facilitate its separation from the surrounding tissues. The 
small pack remains against the cervix and prevents scattering of 
cancer cells along the vagina when the larger pack is removed. 

Procedure. A long abdominal incision is required and the wound 
edges must be protected with special care. 

Artery forceps placed on the broad ligament on each side of the 
uterus are used to pull it upwards, and the ovario-pelvic and round 
ligaments are underrun with catgut and tied as far out as possible 
(fig, 1398). The structures are then cut and the broad ligament is 
divided do^vn to the level of the internal os. 

A long catgut stitch is now passed through each side of the uterus 
so as to include the uterine vessels and is then tied. The tube and 
ovary are folded up and included in each stitch, the ends of which are 
left long and used as tractors. The artery forceps previously placed 
on the broad ligament are then removed (fig. 1399). 

The peritoneal reflection from the upper surface of the bladder on 
to the uterus is cut across and carried out as far as the incision into the 
broad ligament ou each side. The free edge is caught witli forceps, 
pulled upwards and temporarily stitched to the lower end of the 
abdominal wound, while at the same time the bladder is separated 
from the lou'er uterine segment and the upper part of the vagina by 
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uze dissection, aided by a few dainty touches with the knife at 
Ihercnt points ffig. MOO). This separation will reveal any invasion 
the bladder by direct extension of the growth through the anterior 
iginal fornix and cervical wall. When invasion is demonstrated it is 
leless to proceed with the operation. 



Tovreu. A>u RcTsactEi'. Tiie cotuu abe betcbed above axo 

EOAW VtTK CTnCKES. TBC COEKAL PEmONEAb CaSSTT AU90 

rAduto ojT RiTii wcT sorr Titbhi'-h towels. Tub Utebv8 is 
urtco CF mnt * i^/tac nserfm rue S.'Otruu Lbumefts 

AS* tTPERRUS ASD TIEI> WITH rATOCT. A\P THE OVAEIO-rELVIC 
LlOAME.'tT 0> TUB BICUT EIPEUTlrP IT TOE SAEeXATSBB. As TUB 
UlCECA lA BEUC rtLLEO mjEDS ATO TO TUB LEFT. THE BIQHT 
OrARlO-FELnC A>D UroaD LIOAMETTS abb OnIbED WITH A bCALTEl.. 


Too extensive separation, especially of the sides of the vagina, 
should, however, he avoided at this stage lest para-vaginal veins and 
sub-vesical vessels he tom and produce troublesome oozing. 

The broad ligament is next opened up and the ureters and the 
uterine arteries are identified (fig. 1401). The tips of the index fii^gers 
are inserted between the two layers of the basal part of the broad liga- 
ment on each side and separated. The ureter as it passes under the 
posterior edge is exposed and cleared for about \ inch by blunt 
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dissection, so that the uterine artery can be seen and felt crossing 
along its upper surface. 

A finger is then passed along the “ ureteric canal ” (the space in 
the connective tissues at the base of the broad ligament) under the 
uterine artery, the tip coming to the surface near the entrance of the 
ureter into the bladder and being exposed by a little blunt dissection 
(fig. 1402). In this way a passage is provided under the artery and 
above the ureter. 



fxi. W03. — SaDICAI. KaSTEBO • CoLTECtOMV. 
S£CCBl>a THE UlESlM VESSEtS. A DOVBLE 
UOATUBE or CAtGCT OS AS A'csobasu Xeedae 


RACnoX is xade MS01A1.L\ anb laterally 
X TBS TWO LOOPS or CATQOT PRIOR TO UOATCRE 
OF THE Ute&lne Vessels 


An aneurysm needle is passed through this channel carrying a 
strand of catgut which is pulled through in a long loop and cut as the 
needle is withdra^vn, thus forming two ligatures (fig. 1403). These are 
separated and tied (fig. 1404) in order to secure the uterine vessels at 
two points, one near the uterus and the other lateral to the ureter. 
The uterine vessels are divided between the ligatures which are then 
cut short (fig. 1405). 

The same procedure is repeated on the other side. 

Each ureter is now separated from its bed down to its entrance 
into the bladder, and this can be aided by passing a ligature deep to 
the ureter and using it as a retractor (fig. 1406). When both ureters have 
been thus separated the bladder is further stripped from the front of 
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dissection, so that the uterine artery can he seen and felt crossing 
along its upper surface. 

A finger is then passed along the “ ureteric canal ” (the space in 
the connective tissues at the base of the broad ligament) under the 
uterine artery, the tip coming to the surface near the entrance of the 
ureter into the bladder and being exposed by a little blunt dissection 
(fig. 1402). In this way a passage is provided under the artery and 
above the ureter. 



UOATVRE OF CATGCT OX AX AXECBASK HzeDVB 
IS PASSED TUROl'On XUG CKAXSEL FBETIOCSLY 
MADE, THE LOOP IS DITIDED, AXd THE EXEts AKB 
SECuatD. 



Fig. IW4. — Radical HisrERo-toLPEcroMy. 

TBAmOX IS UADIS UED1AU.A AND UTSRALLV 
ox TBE TWO U>OPS OP CATOUt PRIOR TO UQATCBE 

or TUB Utebinb Vessels. 


A 21 aneurysm needle is passed through this channel carrying a 
strand of catgut which is pulled through in a long loop and cut as the 
needle is withdrawn, thus forming two ligatures (fig. 1403). These are 
separated and tied (fig. 1404) in order to secure the uterine vessels at 
two points, one near the uterus and the other lateral to the ureter. 
The uterine vessels are divided between the ligatures which are then 
cut short (fig. 1405). 

The same procedure is repeated on the other side. 

Each ureter is now separated from its bed down to its entrance 
into the bladder, and this can be aided by passing a ligature deep to 
the ureter and using it as a retractor (fig. 1406). When both ureters have 
been thus separated the bladder is further stripped from the front of 
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the vagina by game and scissor dissection. As the bladder is being 
separated it should he pushed downwards with the special retractor 
(see fig. 1347). 

This sepaiation may he somewhat difficult in the angle beUveeu the 
ureter and bladder and considerable oozing is liable to occur. 

The uterus is next draum upwards and towards the pubes and a 
fold of peritoneum in the middine at the bottom of the pouch of 
Douglas is picked up with Allis forceps and dudded, to expose the plane 
of cleavage between the rectum and vagina (fig. 1407). By movement of 



1405. — RaMCU. llmCItO-COLrECTOVT. 

Each Loor or rATsrr u tuo. sectkco thb 

RIGBT CTRU7E WHICB AES OlVIDCO 

BETWEEN THE UGAirHES. 

the fingers passed into this space and by pressing against the back of 
the vagina, the rectum is steadily stripped off as far dorni as the loArer 
third of the vagina (fig. 1408) which is further isolated posteriorly and 
laterally by separation of loose tissues ^v^th the index fingers. 

The pull on the uterus upwards and towards the pubes is continued, 
and the uteio-sacral bgaments on each side are clamped and cut, as far 
away from the uterus as posable, care being taken not to injure the 
ureters or the sides of the rectum (fig. 1409). 

The transverse cervical (cervico-pelvic) ligaments are isolated on 
each side by passing the finger around the lateral aspect of the vagina 
from behind as low down as possible, and then by dissecting upwards. 
They are clamped and cut far out (fig. 1410). This frees the uterus and 
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^•9.1410.— B4Dic«i.HrsTCBoCou'ccToii>. Cuafrco 4 >d Pim>- 

INO THt CERVIOO-Pixnc LlCMCSTS. Tss ttrr Cebvico PEinC 

Lla43CC>T 13 BEExO DtTlDEO WITB ECUSOSd >£4B TO TAB O-kiiT, 

TBE LttT UbeTEB BCISO «rCTI.\ BELD OCT OP TIIB VA) vm A 
CATGCT LOOP WBICB SCBVES AS A T&ACTOB. 

Upper part of the vagiua, allowing a considerable increase in upward 
movement. The bladder is now further stripped from the \'agina down 
to the pelvic floor bj pulling it towards the pubes with the broad 
retractor, while the uterus is being drawn upwards and towards the 
umbilicus. 

At this stage the large vaginal pack is removed, leaving the small 
one against the cervix. The bladder is retracted towards the pubes 
and, the ureters being kept well in sight, the Bomiey clamp 
(fig. 1411) is applied across the vagina at the junction of its lower and 
middle thirds. A large swab is now placed deep down in front of the 



F,y. 1411.— Boxsby's Yagisal Clamf. Thi»i» rsto to cbasf the fbeed 
VaCE<A below Tax CEB>1X VBB'CPXBrOUUXO IUlMCALm»T£BO-CoUEC7CUiy. 
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rectum and tlie vagma is cut across below tbe clamp {fig. 1412). In 
this way the cervical growth is removed enclosed in the upper part of 
the vagina. 

The bladder being draivn well forwards, tlie angles of the vagina are 
picked up with Allis forceps (fig. 1413), and the opening is sutured mth 
a double strand of catgut (fig. 1414). 



Considerable bleeding occurs from the lateral vaginal angles and 
must be arrested by blanket stitches. The clamped utero-sacral and 
transverse cervical ligaments are tied and any oozing vessels are 
picked up with forceps and ligated. 

Glands which are liable to invasion by malignant cells are removed 
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Fij. 1413.— Aiiis Forceps. These arib irsED foe holdjnq tub cut 
E bOES OP lUE Skjn, Feeito^ech A5.D Vacinal Wall. 


by dissecting en bloc the cellular tissues and the chains of glands along 
the external iliac vessels, from the bifurcation of the common iliac 
arteries down into the obturator fossa (fig. 1415). Blunt dissection 
should begin on the outer side of the vessels and be carried downwards 
and inwards. Care must be taken to avoid injuring the external iliac 
veins, especially when enlarged glands are present. 

The obturator nerve, as it runs along the lower part of the lateral 
pelvic wall, should be isolated from this loose mass of tissues and glands 



Fig 14U.— Radical KiSTEEoCoEFECTewv. The divided esd 

OF THE VaOINA is CLOSED »y A CONTINCOCS STITCH OP CATGUT 
WHICH PENETRATES TUB ITtnEE THIOCXEST Or ITS WALL. THB 
InTBA-PEBITONEAL portion OP THE RECTUIa CAN BE SEEN. 
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and preserved. This mass of tissues, which is possibly invaded wth 
malignant cells, is clamped at its upper and lower ends and cut away 
{fig. 1416). The lower clamp will contain the obliterated hypo- 
gastric artery, and the upper clamp that anterior branch of the 
internal iliac artery which divides into the uterine and obliterated 
hypogastric arteries. This anterior branch of the internal iliac artery 
is a large vessel and should be carefully secured. 



r'lr. I-liS. — BlDICAL H%STCB<M7OLrECT0XT. KEMOTAL Or THE 

Iluc «xd Obtvbatob L'niPHATic Guxix. The Vabisai. stchf 

HAS BEE> CLOSED, A>D THE UTEHO-SACRAI. AXO C'EEnCX>-P£LTlC 

LSCAHESTSBAAE BEE> tup. TBEEDGEOFTHEPinDEi>pEBITO>Ent 

OTEB THE ESTCESAI. ILUC VESSELS tS nXEED CFWABD3 AKP LATEB* 

ALLY The cq'tyectiyx tissce axd LrapHAnc Clayds alo'-q 
THESE Vessels abe snirrEP eewaros asp dowywabps ajid aee 

THEB TEEIXD OTT XSIOAELT SO AS TO CLSAB THE GLANDS AYD 
COSYECTTYE TISSUE FEOE THE ObTCEATOB FOaSA. 


There are two large veins which are liable to be injured during the 
removal of the glands and connective tissues, namely, the obturator 
and the internal iliac. 

It is important to arrest all oozing, and this part of the operation 
occasionally consumes much valuable time. 

The raw area at the bottom of the pelvis is now covered by suturing 
the anterior and posterior edges of the peritoneum with a continuous 
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and preserved. This mass of tissues, which is possibly invaded with 
malignant cells, is clamped at its upper and lower ends and cut away 
(fig. 1416). The lower clamp will contain the obliterated hypo- 
gastric artery, and the upper clamp that anterior branch of the 
internal iliac artery which divides into the uterine and obliterated 
hypogastric arteries. This anterior branch of the internal iliac artery 
is a large vessel and should be carefully secured. 



r' 5 .\ 4 % 3 k— Kotimi. VT lai 
Iluc A30 OrmiTDB LrxrsiTir Tkz Vmix&l sirxr 
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TSXX FXXLXO err XESUIAT fO as to nrtm TSX ClASt^ ASD 

LussiA'ufx n&sra rx«>H the Oettelt&e 


There are two large veins which are liable to be injured during the 
removal of the glands and connective tissues, namely, the obturator 
and the internal iliac. 

It is important to arrest all oozing, and this part of the operation 
occasionallv consumes much valuable time. 

The raw area at the bottom of the pelvis is now covered by suturing 
the anterior and posterior edges of the peritoneum with a continuous 
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stitch (fig. 1417). The suture line runs transversely across tlie pehis, 
beginning in the neighbourliood of the left ovarian vessels. .:Vs the 
ureter is attached to the deep surface of the posterior flap of peri- 
toneum on each side, its exact position must be constantly watched to 
avoid puncture or inclusion in the stitch. 

The ureteric bougies are removed before the abdomen is closed, 
their easy withdrawal ensuring that the ureter has not been included 
in a ligature or stitch. 

Recently it has been my practice at times to perform presacral 
neurectomy before closing the abdomen, so that in case of recurrence 
pain may be minimised. If on abdominal exploration the case is found 
to be inoperable, the presacral nerve should be excised. 

No special vaginal after-treatment is required, as the suture line 
of the canal lies almost at the level of the vulva. This is cleansed 
several times daily and covered with a sterile pad. 


Dangers of Werlheim’s Operation 

(1) Injury to the Ureters. The ureters may be crushed or be 
partially or completely cut, during the securing of the uterine vessels ; 
they may be iujined when the parametric tissues are clamped, or as 
the result of retraction ; they may be pierced or included in the stitch 
during reperitouisation of the raw area ; or they may slough as the 
result of too extensive separation from the peritoneum. 

(2) Injury to the Bladder may result duruig its separation, especially 
if permeation with growth has taken place. A permanent ^tula is 
likely to follow. 

(3) Injury to the Rectum may occur during its separation from the 
vagina. The risk is greatly increased if there is any infiltration with 
growth. 

(4) Loss of Blood through venous hsemorrhage from deep vessels in 
the para-vagmal and parametric tissues. 


Post-Operative Complications 

(1) Shock is likely to be severe following this operation, especially 
if prolonged for more than an hour. 

(2) Hcemorrliage from venous oozing. This should be avoided by 
meticulous hemostasis and careful securing of large bleeding veins, 
especially in the para-vaginal tissues. 
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(3) Retention of urine occvirs in most cases, but normal function 
is usually restored by the end of the first week. Cystitis occasionally 
follows, chiefly as the result of sepsis introduced during catheterisation. 

(4) Incontinence of urine is due to injury to the bladder or ureter. 

(5) Pelvic cellulitis is rare. Abscess formation is apt to result, 
requiring drainage. 

(6) Peritonitis is very unusual, but when it occurs it is liable to 
terminate fatally. 

(7) Ileus is always present to some degree, but is seldom fatal. 

(8) Acute dilatation of the stomach is a rare sequel, but the possi- 
bility of its occurrence must always be borne in mind. 

Mortality. Bonuey, who has brought Wertheim's operation to a 
very high standard and who performs this operation with exquisite 
skill, reports a 10 per cent operative mortality out of his list of 200 
operations. 

Results of the Operation. Bonuey reports that of all patients 
operated upon, 40 per cent were cancer-free for five years, and 33| per 
cent were free for ten years. Of all patients examined, 25 per cent were 
free for five years and 20 per cent were free for ten years. His opera- 
bility-rate was 63 per cent of all cases seen. 

Glandular involvement is important as far as prognosis is concerned. 

Bonney’s five-year cure-rate, where there was no secondary involve- 
ment of glands, was over 50 per cent ; where there was gland invasion, 
20 per cent. 


Forward Suspension of the Uterus by Shortening 
THE Round Ligaments (Gilliam^s Operation) 

Indication. This operation is indicated in women of child-bearing 
age in the presence of retroversion of the uterus associated with back- 
ache and dyspareunia, uncomplicated by pelvic inflammation or the 
presence of fibroids. 

Advantages. The uterus remains freely mobile in the normal 
position, and there is no added risk of complications during pregnancy 
and labour. 
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Ills.— G illum'« OrE&iTiov, Thk BocrV' 
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SxtiTB. Om TUB TOr or, AiiB IBES LirUiI.TS^ 
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TUB Pc&iTorrrB axs riBAUXo to tub Rorro 

LtOAUCrT. VHIClf U DBIWS urr irTTK IHSIUECZT& 



It should be emphasised that the round ligaments are not sufficiently 
strong to maintain the uterus in a fonvard position when there is a 
tendency to bacinvard displacement as the result of pelvic inflam- 
mation or of excessive weight, as in the case of a bulimy uterus left after 
myomectomy. 


Procedure. As the opening need not be large, a transverse incision 
may be used. If a vertical incision is made, it should not exceed 2i-3 
inches in length. 

Covering of the wound edges, insertion of the retractor, and 
the exclusion of the upper abdomen with a wet towel are 
unnecessary. 

The uterus is lifted fonvards from the pouch of Douglas and, 
together with the tubes and ovaries, is carefully examined, and the 
loimd ligament on each side is picked up with a pair of Allis forceps 
about ^ inch from the uterus (^. 1418). 
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The cut edge of the lectus sheath is picked up with forceps about 
2 inches above the symphysis and is separated by blimt ^section 
from the front of the rectus muscle, vertically for about 2 inches and 
laterally to its outer border. The special round-ligament forceps are 
passed into this opening and worked down to the inguinal canal where 
the exit of the round ligament is reached. The direction is then altered 
so that the forceps pass parallel to the ligament but outside the peri- 
toneum (fig. 1419). About 1 inch from the uterus the peritoneum is 
nicked over the tip of the forceps which now enter the peritoneal cavity 
and grasp a loop of round ligament (fig. 1420). "WTien the forceps are 
wdthdrawTi a loop of round ligament appears outside the rectus muscle. 
This portion of the round ligament is now sewn with catgut to the 
deep surface of the rectus sheath about 1 inch above the internal 
inguinal ring. Two or three turns of the stitch are used to make the 
attachment secure (fig. 1421). 

The same procedure is carried out on the opposite side. By this 



p£BITOXeC>t OiO SECTTRED THE RocxD 

IBOIT *S INCH UTESJI. TO ITS ATTACH31EST TO TBE 
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Sheath seah the Ixtebxal Incctsal Rixo. 
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It should he emphasised that the rouud ligaments are not sufficiently 
strong to maintain the uterus in a forward position when there is a 
tendency to backward displacement as the result of pelvic infiaui* 
niation or of excessive weight, as in the case of a bulky uterus left after 
myomectomy. 


Procedure. As the opening need not be large, a transverse incision 
may be used. If a vertical incision is made, it should not exceed 2i-3 
inches in length. 

Covering of the wound edges, insertion of the retractor, and 
the exclusion of the upper abdomen with a wet towel are 
unnecessary. 

The uterus is lifted forwards from the pouch of Douglas and, 
together with the tubes and ovaries, is carefully examined, and the 
round ligament on each side is picked up with a pair of Allis forceps 
about ^ inch from the uterus (fig. 1418). 
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The cut edge of the rectus sheath is picked up ^nth forceps about 
2 inches above the S)Tnphysis and is separated by blunt dissection 
from the front of the rectus muscle, vertically for about 2 inches and 
laterally to its outer border. The special roimd-ligament forceps are 
passed into this opening and worked down to the inguinal canal where 
the exit of the round ligament is reached. The direction is then altered 
so that the forceps pass parallel to the ligament but outside the peri- 
toneum (fig. 1419). About 1 inch from the uterus the peritoneum is 
nicked over the tip of the forceps which now enter the peritoneal cavity 
and grasp a loop of round ligament (fig. 1420). RTien the forceps are 
Avithdrawn a loop of round ligament appears outside the rectus muscle. 
This portion of the round ligament is now sewn with catgut to the 
deep surface of the rectus sheath about 1 inch above the internal 
inguinal ring. Two or three turns of the stitch are used to make the 
attachment secure (fig. 1421). 

The same procedure is carried out on the opposite side. By this 
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The abdominal incision need not be more than 3 inches long, and 
the side towels, retractor, and pack to exclude the upper abdominal 
cavity are not necessary if the operation is performed solely for ventro- 
fixation. 
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Procedure. Other operations such as salpingectomy or myomectomy 
being completed, the uterus is lifted upwards and forwards by the left 
hand until the lower uterine segment is brought into the lower angle 
of the abdominal wound. 

The first stitch picks up the parietal peritoneum at the lower angle 
of the abdominal incision, together with a bite of the front of the 
uterus at the loose reflection of the peritonenm (fifx. 1422). 

After being tied, the ends of this stitch may be left long and used 
as a tractor to hold the uterus upwards and forwards. 
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Three interrupted stitches are used for this ventro-fixation. The 
first stitch is passed through the margin of the right rectus sheath, 
about -I inch from its cut edge, and is carried medially over the inner 
border of the rectus muscle and the cut edge of the peritoneum. It is then 
passed through the anterior wall of the uterus just above the insertion 
of the tractor suture, the points of entrance aud emergence of the 
needle being about 1 inch apart. 



Fig. 1421.— Vbxtbo ra*Tios or the Uterus. 

The three itxaiios stitciie» bate bees tied. 

The needle is then picked up and made to transfix the left rectus 
slieath, again ^ inch from its cut edge, avoiding the peritoneum and 
muscle on this side. The ends of the suture are clipped wth hajuiostats, 
and a second stitch is introduced in a similar manner, about h inch 
above the previous one. The third stitch is then introduced in the 
same manner, care being taken to include a bite of the uterus just 
below tbe attachments of the round ligaments (fig. 1423). 

The long ends of the second and third sutures are again clipped 
with hsemostats. The peritoneumispicked up on eachside and sutured 
from above doivnwards, the suturing being conthiued to tbe level of 
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cEe upper stitch where the front of the uterus is secured by the last 
turn of the peritoneal suture. 

The ed^es of the rectus sheath arc then sutured in the usual manner, 
after which each suspension stitch is firmly tied (fig. 1424) and the 
slan marpns are approximated with interrupted sutures and ilichel 
clips. 

Considerable difference of opinion prevails as regards suture 
material for this fixation. Many surgeons prefer silk or silkworm-gut, 
maintaining that catgut dissolves so quickly that the attachment 
stretches and a thin attenuated cord is ultimately formed. This has 
not l>een altogether my experience. In some cases the uterus has a 
rorj-dderable amount of movement which might be regarded as advan- 
tageous. Thread or silk %'erj' frequently causes serum to collect in the 
wound, or prwluces a low-grade suppuration with the result that a 
sinus forms and persists until all the stitches are removed. Silkworm- 
gut effects a firm and .strong attachment of the uterus and is the least 
likely to c&xL'fs .suppuration or the accumulation of serum. Its use is 
definitely indicated when there is a considerable baclnvard drag of .the 
nteru.^. 


ArjDOMiN'.tL Oi'Emmox fob IxtxBsiox op the Uterus 

The alxlominal route may be employed for the treatment of acute 
or chronic inversion of the uterus. 

Acule Puerjteral Iniersion of the Uterus. l^Tien this condition is 
discovered at the time of its occurrence — usually during deliverj* of 
the placenta — shock will be pronounced and no attempt at reposition 
should be made. The vagina should be packed to arrest hemorrhage, 
and the patient treated for shock. Pain should be relieved by injections 
of morphia. 

’ ^io«’s Method 

'edure. A abdominal incision is made. The 

invert tified and grasped on each side inth 

ah rim, aiifl steady upward traction 

* ' V'rus out of the crater. 

further down, and the 

is restored to its 
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normal positioji. The uterus is then firmly squeezed with a towel 
wrung out in hot saline to promote contraction. 

AfleT-Trealnienl. Pituitrin ^ cc. is given 4-houily for 4 doses. Shock is treated 
by intravenous infusions o! gum saline or by blood-transfusion. 
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ChroniG Inversion of the Uterus (fig. 1425). This is an extremely 
rare condition. When it ia not produced by a fibroid, reposition by an 
Aveling repositor is almost invariably successful, provided that the 
cup is made so as to fit the inverted portion of the uterus. 


HauUain's Operation 

The follo\ving are the advantages claimed for abdominal over 
vaginal operations for the cure of chronic hiversion of the uterus ; 

von. 11 . — 2 D 
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(а) Hajmorrhage can be more effectively controlled. 

(б) The uterine wall can be sutured more accurately. 

(c) The incision into the uterus is much smaller than in the 
vaginal operation. 

Procedure. The crater with the tubes and round and ovario-uterine 
ligaments dip2)ing'into it is identified ; the anterior edge of the uterus 
is pulled upwards mth a vulsellum, and an incision is made through 
its posterior edge, dividing the entire thickness of the inverted wall. 
Two pairs of Allis forceps are applied to the wall of the uterus on each 
side and steady upward traction is made. The opening in the posterior 
edge is increased until suiHcicnt.relaxation is obtained for the inverted 
portion to be pulled up to its normal position. The fibroid is then 
removed. 

A^Tlen this has been done, the uterus is firmly squeezed to promote 
contraction, and the opening is sutured by interrupted mattress 
stitches of catgut. The peritoneal edges arc then joined by a con- 
tinuous suture of catgut on an intestinal needle. 

A/tfr-Trcalinenl. Uterine contractioos are stimulated by injections of pitnttnn, 
^ CO. 1-hourIy for 4 doses. 


SALPIKCECTOilY 

This is the operation for removal of the Fallopian tube. 

Indications. Hydrosalpinx, pyosalpinx (the ovary being conserved 
if it is reasonably healthy), or tubal pregnancy. 

Contra-indications. Malignant g^o^vtb of the ovary, uterus or 
Fallopian tube. In such cases all these structures must he removed. 
In young patients where there is only a moderate degree of hydro- 
salpinx, the tubes should be opened up by the operation of salpingo* 
stomy and conserved. 

Removal of the tube may be partial or complete. 


PARTIAL SALPINGECrOirY 

The distended tube is picked up and adhesions to surrounding 
structures are divided, as described under ** Salpingo-oophorectomy. 
When freed it is lifted up and a pair of artery forceps are placed on the 
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mesosalpinx between the ovary and tube. A second pair of artery 
forceps is applied over the top of the broad ligament, seizing the tube 
and ovarian vessels about ^ inch away from the uterus (fig. 1426). 

The tube is now removed by cutting the mesosalpinx beyond the 
forceps, and the uterine vessels are secured by passing a catgut ligature 
through the broad ligament about inch from the uterus. This 
ligature, when tied, also includes the stump of the tube near the cornu. 


T13. luG. — i’ABnAL SAinsofXToiir. Tbe Lire Tcbs with 
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The cut edge of the mesosalpinx is secured by two or three mattress 
stitches (fig. 1427). Only the branches of the ovarian artery which are 
distributed to the tube are tied ; in this way the blood supply to the 
ovary is not interrupted. 

\\Tien necessary the tube on the opposite side should be removed 
in the same manner. 

If there are adhesions around the ovaries or back of the uterus, 
ventro-fixation should be performed and the ovaries suspended to 
prevent them from prolapsing and becoming adherent in the pouch 
of Douglas. 
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Drainage is not required unless there is acute inflammation 
or a likelihood of subsequent oozing of blood or effusion of 
serum. 


COMPLETE SALPIKGECTOirY 

Indicatio7i$. This operation is performed for tuberculous salpingitis, 
pyosalpins, or occasionally for the sterilisation of the patient. 

Contra-indications are the same as for the partial operation. 

Procedure. The tube is freed from adhesions and lifted up so that 
the mesosalpinx can be clamped from without inwards and divided. 



Ftg . 1430.— CojtPLETB SiiPEtoECTOinr. Tbk cttt edge or the IIesosau-cx 
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By placing the clamp close to the tube only branches of the ovarian 
vessels are cut. Xo clamp is applied at the inner end, but a wedge 
including the interstitial portion of the tube is removed from the 
uterine cornu (fig. 1428). 

The wound in the uterus bleeds freely. The raw edges are appro.v- 
imated with two or three mattress stitches, the mesosalpinx is secured 
with stitches (fig. 1429), and a continuous suture oversews the edge 
of the mesosalpinx and approximates the peritoneal edges of the 
uterine incision (fig. 1430). 


SALPDvCOSTOilY 

Salpingostomy is the operation for establishing an artificial opening 
in the Fallopian tube. 

ImUaifioiis. The operation is performed for the cure of sterility 
due to sealing of the ostium abdominaie. 

Coiiira-indicaiion. Closure of the uterine end of the tube. 

Pre-operative Inveiligation. The patency of the tube is investigated 
either by intra-uterine injections of lipiodol followed by radiography, 
or by trans-uterine iusuftlatioii with CO.. The former method shows 
the extent to which the radio-opaque fluid percolates along the tube 
and reveals the presence and site of obstruction if present. On the 
other hand, the latter method discloses the presence of ohstrucUon 
but not its situation ; it has the advantage, however, of being more 
simple. 

Procedure. The tube is picked up and freed from any surrounding 
adhesions. It is then grasped at its free end ^vith a pair of Allis forceps, 
whilst another pair seizes the free border about li inches internal to 
the first. Two other pairs are then applied on each side of the tube about 
half way between the first two pairs. An incision is now made between 
the two latter pairs, so as to open up the lumen of the tube (fig- 1431). 
The lateral forceps are retracted and a new ostium is made by extend- 
ing the incision from the free end of the tube medially for about l|^ 
inches. The incision must be in the distended part of the tube and 
must not encroach on the isthmus. 
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The contents of the tube, whether serous fluid or blood clot, are 
now evacuated. 

The mucous membrane of the tube is next sewn to the peritoneal 
surface by a series of mattress stitches (%. 1432). These at the same 
time arrest hsemorrhage, which is always free. 
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All bleeding points must be carefully secured, for if a hsematoina 
forms, the tube is liable to become occluded again. 

Two mattress stitches are now passed so as to suspend the ovary ; 
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the first stitch traverses the round ligament, the mesosalpinx and the 
ovario-uterine ligament in two places, and is tied ; the second, more 
lateral, passes through the round ligament and mesosalpinx, takes a 
bite of the ovary near its lower and outer pole, then passes back 
through the mesosalpinx and round ligament and is tied. In this way 
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By placing the clamp close to the tube only branches of the ovarian 
vessels are cut. Xo clauip is applied at the inner end, but a wedge 
including the interstitial portion of the tube is removed from the 
uterine cornu (fig. 1428). 

The wound in the uterus bleeds freely. The raw edges are approx- 
imated with two or three mattress stitches, the mesosalpinx is secured 
with stitches (fig. 1429), and a continuous suture oversews the edge 
of the mesosalpinx and approximates the peritoneal edges of the 
uterine incision (fig. 1430). 


Salpixgostomv 

Salpingostomy is the operation for establishing an artificial opening 
in the Fallopian tube. 

IndicaiioHS. The operation is performed for the cure of sterilitj’ 
due to sealing of the ostium abdominale. 

Conira-indicaiioii. Closure of the uterine end of the tube. 

Pre-Oj)eratife Iiu'entigation. The patency of the tube is investigated 
either by intra-uterine injections of lipiodol followed by radiography, 
or by trans-uterine insufflation ^vith CO*. The former method shows 
the extent to which the radio-opaque fluid percolates along the tube 
and reveals the presence and site of obstruction if present. On the 
ether hand, the latter method discloses the presence oi ohstmctiQU 
but not its situation ; it has the advantage, however, of being more 
simple. 

Procedure. The tube is picked up and freed from any surrounding 
adhesions. It is then grasped at its free end ndth a pair of Allis forceps, 
whilst another pair seizes the free border about li inches internal to 
the first. Two other pairs are then applied on each side of the tube about 
half way between the first two pairs. An incision is now made between 
the two latter pairs, so as to open up the lumen of the tube (fig- 143I)- 
The lateral forceps are retracted and a new ostium is made by extend- 
ing the incision from the free end of the tube medially for about 
inches. The incision must be in the distended part of the tube and 
must not encroach on the isthmus. 



PEJIALE GENITAL ORGANS 2551 

The contents of the tube, whether serous fluid or blood clot, are 
now evacuated. 

The mucous membrane of the tube is next sewn to the peritoneal 
surface by a series of mattress stitches (fig. 1432). These at the same 
time arrest haBinorrhage, which is always free. 
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All bleeding points must be carefully secured, for if a heematoma 
forms, the tube is liable to become occluded again. 

Two mattress stitches are now passed so as to suspend the ovary ; 
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the first stitch traverses the round ligament, the mesosalpinx and the 
ovario-uterine ligament in two places, and is tied ; the second, more 
lateral, passes through the round ligameiit and mesosalpinx, takes a 
bite of the ovary near its lower and outer pole, then passes back 
through the mesosalpinx and round ligament and is tied. In this way 
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tlie ovary is suspended, and the new ostium ot the tube lies closely in 
contact mth its inferior aspect. 

The same procedure is carried out on the opposite side if required. 

Difficulties. The chief difficulty is in arresting hsmorrhage, first 
from divided adhesions which previously boimd the tube, and secondly 
from the cut edges of the tuba! ostium. 


Tubal Resection with Implantation of the Stump 
OP THE Tube into the Uterus 

This is an operation whereby an obstructed part of the tube is 
resected and the medial end of the remaining part of the tube is 
implanted direct into the uterine cavity. 

Procedure. The abdomen having been opened and the operation 
area packed off, the uterus is lifted up and grasped with a Bonney 
myomectomy clamp around the cervico-corporeal junction, the ovarian 
vessels being controlled with the intestinal clamps. In this way the 
uterus is steadied and all circulation is temporarily arrested. 

The extent of tubal patency is determined by passing a fine probe 
along the lumen until it meets the obstruction. The tube and its 
mesentery are now divided distal to the occlusion. The proximal end 
of the patent outer portion of the tube is split for J inch, forming 
anterior and posterior lips, each of which is caught with a blanket 
stitch. 

The part of the tube which is attached to the uterus, together wth 
the interstitial portion, is excised and the cornu of the uterus is opened 
up, exposing the uterine cavity. 

Three or four strands of sdkwonn-gut are tied together to fotm one 
large knot, leaving the ends about inches in length. These free 
en^ are then inserted into the lumen of the tube between the new- 
formed lips, the knot being left to lie free so that it may be passed into 
the uterus. The ends of the two blanket stitches are now threaded on 
needles, and are passed into the cavity of the uterus. The anterior 
suture pierces the anterior wall, while the two ends on the posterior 
lip are passed out through the posterior wall. Traction is made on 
these ends, and at the same time the two lips containing the strands of 
silkworm-gut are thrust with a p^ of forceps into the uterine cavity 
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througli the new-made opening in the comu, the knot lying free inside 
the uterus. 

The two blanket stitches are now drawn tight and tied, and the 
opening in the uterus is closed with interrupted stitches, care being 
taken not to exert pressure on the newly inserted tube. The peritoneum 
at the edge of the cornual opening is stitched around the tube and on 
the medial side of the tubal insertion, the edges being oversewn with 
'fine catgut. All bleeding is carefully arrested. 

After-Treatment. A week later tke silkworm-gut is removed by inserting the long 
uterine forceps through the cerpiz. Inflation of the tubes is carried oat at the same 
time with COj at moderate pressure not above 100 mm. Hg., and this is repeated on 
three subsequent occasions at weekly intervals. 


ALTERNATIVE TECHNIQUE 

The steps of the alternative operation are the same until the 
occluded part of the tube has been removed, except that the inner 
end of the tube ia not split. Layers of the uterine cornu are then 
shaved off wth a scalpel until the uterine cavity is opened. 

The uterus is split antero-posteriorly for a depth of about inches, 
thus opening its main cavity ; each edge of the uterus is then retracted 
laterally. 

A long straight needle is inserted, eye first, along the Pallopian 
tube from the ostium abdorainale through the cornual opening into 
the uterus, and is brought out through the new-made opening. Here 
it is threaded with a double strand of catgut, the uterine end of which 
is tied in a very large knot, the free end being pulled through the tube 
and left to hang loose at the fimbriated end. 

The incision in the uterine fundus is closed ■with mattress sutures 
of catgut, and the peritoneal edges are united by a continuous stitch 
of catgut on an intestinal needle. 

The mesial end of the tube is now brought up against the uterine 
cornu, the catgut which traverses the lumen keeping the openings in 
the tube and cornu in correct alignment. A few interrupted catgut 
stitches attach the tube to the comu. All bleeding points are carefully 
secured, and tbe abdomen is closed in the usual manner. 

After-treatment is similar to that of the first method. 
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being coKsen'ed if possible (6g. 1435). It is seldom, however, that thee 
cases are diagnosed before rupture has occurred. 

At the liiiie of acute rupture or tubal abortion inth elusion of UojI 
into the j^ritoneum. Operation must be undertaken at once ^ 
performed Avith expedition. After the abdomen has been opened the 
uterus should be picked up immediately by hand and the gravid tale 
identified, s'viftly freed and lifted up out of the pelvis (fig. 1436); 
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pulling the tube upwards will temporarily arrest further bleedioa. 
Salpingectomy is then performed. WTsen the ovarv is invoKed ui 
adhesions, is cystic, or too much time would be lest in trving to preset''® 
it. salpicgo-oc''’’f> ' ^ is the better operation (fig. 143')- The 
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time should r Mcod. nor the condition 
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entailed in tlie process. During the operation an intravenous saline 
injection may be given if shock and anaemia are pronounced. 

For Ruptured Interstitial Gestation. Operation should be per- 
formed as early as possible in such cases, as bleeding is always free 
and continuous. Where the uterus is extensively lacerated, sub-total 
hysterectomy is indicated as haemorrhage can thereby be more quickly 
and completely controlled. If the condition of the patient permits, an 



tLlTI^O BEES niEED ASD UETED CTWABDa. BLOOD CLOT IS BEVOVED 
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attempt should be made to conserve the uterus. A Bonuey myomec- 
tomy clamp is applied to the supra-vaginal cervix and ring forceps are 
placed on the ovario-pelvic ligaments to arrest further bleeding. The 
ragged lacerated cornu of the uterus is removed, together with the 
tube and ovary, the aperture in the uterus is obliterated with mattress 
stitches of catgut, and the edges of the peritoneum are united by a 
continuous suture of the same material. An intravenous saline infusion 
wll be required in most cases during the operation, followed later by a 
blood- transfusion . 



2558 POST-GR/iDUATE SURGERY 

After tubal rupture or abortion when there is a })elvic hwmatocde. 
Omentum and infrequently coils of bowel will be found adherent to 
the back of the uterus and its appendages, especially on the affected 
side. Adhesions are separated, blood clot is removed, and the lacerated 
tube is isolated and removed by salpingectomy or salpmgo-oophor- 
ectomy. Drainage will be necessary wlien there is any evidence of 
infection of the hcematocele. 

When there is tubal ru])ture with a broad liijament hcematoma. 
Occasionally the hajmatoma is small and limited to the upper part of 
the broad ligament, when it may be removeil together with the affected 
tube. If, however, the effusion occupies the whole of the broad liga- 
ment or extends widely behind the peritoneum, the tube and ovary 
should be excised after securing the vessels in the ovario-pelvic liga- 
ment laterally and in the upper part of the broad ligament medially. 
As much as possible of the clot is then removed. If oozing persists, the 
cavity should be packed with a roll of gauze, tlie end of which is brought 
out through a large rubber drainage-tube. The paclv and tube are 
removed after 36 hours. 

On rare occasions when haemorrhage is free and uncontrollable, 
hysterectomy may be required. 

When there is secondanj abdominal or intra-Ugamentous pregnaneg. 
These cases are very rare. The embryo, having survived tubal rupture 
or abortion, continues to grow either in the peritoneal cavity or between 
the layers of the broad ligament, and the placenta as it develops forms 
further attachments to surrounding structures. 

The chief difficulty encountered is the control of the vessels supply- 
ing the placenta, and these should first be inspected before any attempt 
is made to remove the gestation sac. When this sac lies within the 
peritoneal cavity, the placenta •will probably be attached to the uterus 
or broad ligament and usually to the omentum also. Li such cases the 
omentum and the ovarian and uterine vessels are first secured, and the 
gestation sac is removed after opening it and delivering the feetus. R 
may even be necessary to perform sub-total hysterectomy in order to 
control hmmorrhage. 

AlTien the gestation sac lies between the layers of the broad liga- 
ment (extra-peritoneally) it is more difficult to secure the vessels 
supplying the placenta, and these may need to be cut in order to 
remove the feetus. Bleeding, which will then be free, should be anested 
wth blanket stitches if possible. Occasionally the sac may be opened 
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and the foetus removed without interfering with the placenta. In 
either case it will be safer not to remove the sac which may either be 
marsupialised — ^its edges being sewn to the opening in the parietal 
peritoneum and its cavity drained, or sequested, by sewing it up and 
leaving it in situ. 

The majority of surgeons are in agreement \vith the procedure just 
described for cases where pregnancy has not advanced beyond the 
fifth month. It is the view of many that after this date hsemostasis 
will be difficult following removal of the placenta owing to its increased 
size, its vascularity, and the extent of its attachments. It is there- 
fore considered safer to wait until term, when there will be a “ false 
labour,” the uterine decidua wall be passed, and the foetus will die. 
Operation is then postponed for another month, when maternal 
circulation in the placenta will have ceased and the foetus may be 
safely removed together with the placenta. 

The chief ffisadvantage of waiting is that the gestation sac may 
become infected, or secondary rupture may occur with severe hsemo- 
rrhage, in either case causing the death of the patient. 


OvABiAN Suspension 

This operation entails shortening the ovario-uterine ligament. 

Indications. The ligament sometimes becomes elongated, and as a 
result the ovary lies in the pouch of Douglas and may cause dyspareu- 
nia despite the fact that the fundus uteri is forward in the normal 
position. In this case the ligament may with advantage be shortened. 
The ovary should also he suspended when there is risk of its becoming 
adherent to the raw surface left after salpingectomy. 

Procedure. The uterus is lifted up and pulled forwards to allow 
the ovary to be examined. The ovario-uterine ligament is pleated by 
passing a stitch of catgut backwards and forwards through it three 
or four times, beginning at its junction with the uterus and ending 
near the ovary. The two ends of the double stitch are then tied, 
throwdng the ligament into a series of folds which shorten it and fix 
the ovary close to the uterus. 
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may be adherent in the pelvis. The fundus of the uterus is identified 
by the round ligaments vrhich approach it from the inguinal region. 
The position of the bladder is noted, and the omentum recognised 
by its characteristic appearance. Coils of small intestine may appear 
to be continuous \vith the posterior surface of the uterus and the swollen 
tubes. 

The omentum is then picked up and peeled o2 the uterus and 
swollen appendages (fig. 1439) ; if torn, it will bleed and must be ligated 



T*g. 1439.— &^LrDiGo.ooraoBECTOMT. 'Aib acbkkesz Bight Tcbb 

ASD OtIBT ABC BQ'tO STKirPED rStS UTm THE FISCBBS. 


with catgut. Bowel is separated by finding the plane of adhesion and 
follo\ving it with the fingers. Undue force or pulling on the intestine 
must be avoided. 

The part of the Fallopian tube which enters the uterus is rarely 
much enlarged and can usually be easily recognised. By following it 
do\vnwards and backwards, the position and general outline of the 
swollen portion of the tube can be identified. Separation should begin 
in the mid-line posteriorly and be carried outwards. The fiaigers should 
be worked deep to and around the tubes, after which gentle to-and-fro 
manipulation will free them from the depths of the pelvis. Dense 
adhesions may be divided with scissom. 
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The vessels supplying the diseased structures are now secured by 
underrunning and tying with catgut, first the ovario-pelvic hgament 
(fig. 1440), and then the upper part of the broad ligament i inch 
lateral to the uterus (fig. 1441 ). The ovario-pelvic and broad ligaments 
are then divided ^ inch distal to each ligature and cut across deep to 
the swollen structures, thus freeing them and permitting of their 
removal. The tube and ovary on the opposite side are excised in the 
same way. 

The peritoneum of the broad ligament and pelvic wall is usually too 
indurated and friable to permit of covering the pedicles or oversewing 
the cut edges. 

Ventro-fixation should be performed to prevent the utenis from 
falling backwards and becoming adherent. 

When there is extensive oozing from blood-vessels in the divided 
adhesions, the pelvis should be drained for 48 hours. When, pus has 
been present, particubrly if the condition is recent or follows puerperal 
or post-abortum sepsis, drainage is also necessary. Pus in distended 
tubes or ovaries is often sterile, and although this may escape during 
operation, soiling the surrounding tissues, there is little risk of further 
acute inflammation. 

Plastic lymph in varying stages of organisation and wide raw areas 
are frequently left after this operation. There is, however, little 
tendency for the bowel to become adherent, as it seems probable that 
when the septic structures are removed resolution takes place wth 
complete absorption of exuded lymph. Subsequent abdominal explora- 
tion usually reveals few or no adhesions of intestine, and on vaginal 
examination softness, suppleness and lack of tenderness are found. 

Dangers. Accidents that may happen during division of adhesions : 

(1) Escape of pus is a common accident, frequently unavoidable, especially when 
there is also an abscess of the ovary, the tissues of which are extremely friable. It 
is not, however, usually attended by widespread infection except in acute cases 
following post-partum or post-abortum sepsis. When the condition is one of long 
standing, pus is generally sterile, organisms failing to grow on culture media, in 
active infection must be suspected when the diseased tissues are very red and con- 
gested and are covered with piastre lymph ; if, however, the tissues are pale it 
evidence that the infection is not highly virulent. The accident can frequently be 
prevented by finding the plane of separation and following it closely, and by avoiding 
too strenuous mampulations or pulling on the friable structures. 

Wide contaminabon by the liberated pus is prevented by carefully packing oS 
the operation area and by quicldy and thoroughly mopping up the pus as it 
escapes. 

In all these cases the pelvis should be drained after operation. 
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(2) Lacaalion of the Bond. TLe small bowel, rectum or sigmoid colon may be 
wounded during the division of adheaons. The most common injury is rupture of the 
peritoneal and muscular coats of the gut i occasionally the lumen of the gut may be 
opened. This must be prevented by finding the plane of cleavage and carefully 
separating adhesions and by avoiding undue traction on the intestines or inflamed 
appendages. When firm fibrous adhesions are cut, the point of the scissors must be 
directed away from the bowel and the fibrous union divided at the expense of the 
adherent structure. Laceration of intestine if not repaired may result in peritonitis 
or ffecal fistula. 

A careful examination must be made of every loop or portion of bowel separated, 
to ascertain whether there has been a rent and, if so, its extent. When only the peritoneal 
and muscular coats are torn, the injury must be repaired with interrupted Lembert 
sutures. The bowel may sometimes be so friable as the result of inflammatory indura- 
tion that stitching is impossible. In such cases it is better to desist from further 
efforts at suture, and to be content with protecting the raw surface with omentum 
When the lumen is opened, the hole must be closed by a tw’o- or three-tier suture. 

After wounding the bowel, drainage of the pelvic cavity is necessary, especially if 
there has been soiling of the tissues with bowel contents. A ficcal fistula may occur 
after drainage, but even so a faxal fistula is less serious than peritonitis should the 
suture lino give way. 

(3) Laceration of Blood-vessels. Tearing of vessels m the omentum, raesosigmoid 
or rectum is a vc y common accident. Injury to larger vessels such as external or 
internal iliac veins is of taro occurrence. When separating adhesions m then neighbour- 
hood It is better to divide the attachment, leaving a small piece of the tube or ovary 
behind. Should the vein be tom, bleeding must be temporarily arrested by pressure, 
after which the opening should be clipped with forceps and tied. 

(4) Injury to the Ureter. TLe ureter may be punctured with a needle or included 
in a ligature at the brim of the pelvis when securing an indurated and contracted 
ovario-pelvic ligament, or at the base of the broad ligament when a rent in this situa- 
tion IS being sutured. The ureter must be identified before any ligatures are tied 
in its neighbourhood. 

(5) Yeneslralion of the Broad Ligament When separating the swollen appendages 
from the posterior aspect of the broad ligament, a hole may be made through which 
bowel may protrude and become strangulated. Such a rent must be closed with 
catgut stitches, care being taken to ascertain the exact position of the ureter. 

(6) Post-operative Oozing of Blood. Ne%v-formed blood-vessels in the adhesions are 
troublesome during separation of the appendages and oozing may be free. When 
bleeding cannot be controlled, drainage should be provided for 48 hours lest a pelvic 
hajmatoma should form. 


Operation for Pseudo-Broad Ligament Cyst 

This cyst is of ovarian origin. Ifc does not lie within the layers of 
the broad ligament but is invaginated into its posterior aspect. Tlie 
broad ligament thus envelops most of the cyst, and the free border 








FEJULE GENITAL ORGANS ■ 2567 

containing the Eallopiaii tube and ovarian vessels appears to lie 
behind the cysb. 

Procedure. A hand is passed deep into the pelvis and an attempt 
is made to free the tumour on its mesial and inferior aspects. The 
ovario-pelvic ligament is transfixed and tied, the ovarian vessels near 
the uterus are secured in the same manner, and the broad pedicle of 



Fig. 1444.- — Opeutio^ roB Psccdo-BbObd Luiame^T C\eT. A 
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the tumour divided. The cyst is then removed, after which the cut 
edges of the peritoneum are brought together with a continuous catgut 
stitch. 

When adhesions are too dense for the tumour to be freed, a different 
procedure is necessary. 

The free edge of the broad ligament is identified by the position of 
the Fallopian tube, separated from the upper aspect of the cyst, and 
clamped with two pairs of artery forceps which include the Fallopian 
tube, the broad ligament and the ovarian vessels (fig. 1442). These 
forceps are placed so that one pair is near the uterus and the other pair 
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is near the centre of the broad ligament. The broad ligament is then 
divided between them aa far as the attachment of the ovary, and the 
tumour is stripped from its attachments and lifted upwards (fig. 1443). 

Each half of the divided broad ligament is now transfixed with a 
ligature which also includes the ovarian vessels (figs. 1444 and 1445). 

DifficuUies are principally those of separating the tumour from 
surrounding structures such as the bowel or the peritoneum of the 
pelvic floor. 
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Dangers are those of injury to the bowel, large blood-vessels or 
ureters. Bowel may be attached closely to the cyst, being spread out 
over its surface. When adhesions deep in the pelvis are being divided, 
some of the large veins are liable to be injured and resultant bleeding is 
difficult to control. The ureter may be cut or included in a ligature ; 
this is avoided by continually verifying its position during separation 
of the tumour and ligation of the broad ligament. 

In the case of a pseudo-broad ligament cyst, the ureter always hes 
on the outer side, while with a true broad Hgament cyst it is on the 
inner aspect. 
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Operation for Broad Ligajient Fibromyosiata 

Fibroids may grow from smooth muscle at the side of the uterus 
or from the para-cervical tissue, the round ligament or the ovario-uterine 
ligament. 

In the two latter positions the tumours are usually small and can 
be enucleated without much difficulty. AVhen growing from para- 
cervical tissue the tumour may attain a large size, expanding the 
broad ligament, and stripping up the peritoneum from the lateral and 
posterior pelvic walls. When growing on the left side of the pelvis, it 
may open the mesosigmoid, so that bowel lies directly over its surface. 

These growths are not attached to the uterus which, however, may 
be considerably displaced though not deformed. They always lie lateral 
to the uterine artery and above and to the outer side of the ureter. 

When the myoma is small it may be shelled out of its bed with the 
fingers after clampmg and dividing the broad ligament. If very large 
or vascular, hysterectomy may be necessary in order to control haemo- 
rrhage, and in this case the procedure will be the same as that described 
for lateral cervical myoma. 


Operations for True Broad Ligaiient Cysts 

True broad ligament cysts {%vith the exception of those growing 
from the outer part of the mesosalpinx) have no pedicle. They are found 
principally in three situations : 

(1) In the mesosalpinx, growing above the ovarian vessels, wliich 
are pushed do^mwards and lie on its deep surface. 

(2) In the broad ligament lateral to the uterine artery and deep 
to the ovarian vessels. These cysts when large may strip up 
the peritoneum, obliterate the pouch of Douglas, and form 
adhesions to the back of the uterus and the opposite broad 
ligament ; they may even extend into the mesosigmoid, or 
lift up the peritoneum and rectum, coming to lie behind the 
bowel. The ureter lies on the medial aspect of the cyst. 

(3) Low in the broad ligament below the uterine vessels which are 
lifted up, and which, together with the ovarian artery and 
vein, lie along its upper surface. The ureter also is elevated 
and the cyst may spread far and wide behind the peritoneum. 
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Procedure. The limits of the cyst are determined and the structures 
related to its upper aspect are investigated. In tumours of groups 
(1) and (2) the ovarian vessels and tube run across the upper aspect, 
while in group (3) the uterine vessels and ureter also may occupy this 
position. 

An area freefrom blood-vessels ischosenand the peritoneum isiucised, 
care being taken not to cut so deeply as to open the cyst (fig. 1446). 

The opening in the peritoneum having been extended, the edges 
are caught with artery forceps and retracted ; the fingers are inserted, 
and following the line of cleavage the cyst is shelled out of its bed 
{fig. 1447). Should it be torn during the ^ssection, the margins of the 
opening must be clipped with artery forceps to arrest further escape of 
contents, after which the enucleation can be continued. When the cyst 
is very large, it may be tapped and partially evacuated. 



Iff. U48 .— Opesatio'i for Tbcb Broad Lioahext Cist. The /'ij. IWO.—Operatiov fob Trie Broad Ligament 
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Procedure. The limits of the cyst are determined and the structures 
related to its upper aspect are investigp,ted. In tumours of groups 
(1) and (2) the ovarian vessels and tube run across the upper aspect, 
while in group (3) the uterine vessels and ureter also may occupy this 
position. 

Anareafreefrom blood-vesselsischosenandtheperitoneumisincised, 
care being taken not to cut so deeply as to open the cyst (fig. 1446). 

The opening in the peritoneum having been extended, the edges 
are caught \vith artery forceps and retracted ; the fingers are inserted, 
and following the line of cleavage the cyst is shelled out of its hed 
(fig. 1447). Should it be torn during the dissection, the margins of the 
opening must he clipped wth artery forceps to arrest further escape of 
contents, after which the enucleation can be continued. When the cyst 
is very large, it may he tapped and partially evacuated. 



2572 POST-GRADUATE SURGERY 

The exact position of the ureter and uterine and ovarian vessels 
must be determined. The cavity is then obliterated with catgut 
sutures and any bleeding vessels are caught and tied (fig. 1448). 

AltcTnative Technique. When owing to dense adhesions enucleation 
is impossible, the cyst may be tapped and emptied ; it is then palled 
upwards, the ureters and important vessels are defined, and the ovaiio- 
pelvic ligament is ligated and cut. The uterine vessels are also under- 
run and tied, and the intervening broad ligament is excised together 
with the cyst wall lor the greater part of its extent. An attempt is 
then made to strip the remaining portion of the cyst wall from the 
cavity. If this proves impossible, a portion of the cyst wall may be left 
in situ and its edges sutured to the opening in the parietal pentonemn 
(fig. 1449). When the cyst is large, lying under the ureter and perhaps 
elevating the bowel, enucleation may be extremely difficult and 
dangerous. In such cases it is safer to choose a bloodless area on the 
surface, to tap and drain the cyst, remove as much as possible of its 
wall, sew the edges to the opening in the parietal peritoneum, and pack 
and drain the ca\*ity. 


Tuno-OvAfiiAx Abscisss ob Cyst 

A tubo-ovarian abscess or cyst may form a large swelling which, 
adhering to the back of the broad ligament, elevates and stretches 
this structure over its anterior and upper surfaces. The distended 
Fallopian tube, which forms the edge of the broad ligament, lies over 
the posterior aspect of the swelling. Frequently the distended ovarian 
part of the cyst can be isolated by dissection with the fingers, beginning 
medially and working backwards and outwards. The distended tube 
and ovary when freed should be removed and the operation completed 
as in salpingo-oophorectomy. 

Occasionally the mass is so adherent to the broad ligament that 
separation from this structure is not feasible. In such a case the non- 
distended part of the Fallopian tube near the uterus is identified and 
clamped. The ovario-pelvic ligament is also clamped, and the inter- 
vening portion of the broad ligament, together with the tubo-ovaiian 
cyst, is cut free and removed- 
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STERILITY IN WOilEN 

by 

Sidney Forsdike 

Sterility is a problem of profound interest not only to the individual 
but also to the State. To the individual it may be the source of the 
greatest unhappiness and despair not infrequently ending what would 
otherwise have been an ideal union. The welfare of a State is dependent 
upon the fertility of its people. The woman generally accepts the sug- 
gestion that she is at fault, and is willing to submit to anything and 
everything to remove the stigma. The man often declines to listen 
to the suggestion that it is possible for the responsibility to lie 
with him, and he frequently refuses to submit himself to examina- 
tion ; his womenfolk foster the idea that the wife is barren, and she 
ultimately accepts the suggestion and sinks into a state of despair ; 
then wanders from one practitioner to another, being dilated by one, 
curetted by another, and treated by a third with the much advertised 
and expensive gonadic hormones of the commercial biologists. We 
see many of these women squandering their maternal instinct on 
domestic animals while the man seeks consolation elsewhere. The 
solution of a problem in sterility should not be lightly abandoned, for 
it is of fundamental importance to the happiness of the couple con- 
cerned. 

Sterility appears to bear two meanings; one, a woman who does 
not bear a living child : so that a woman who becomes pregnant and 
carries to term but with a dead foetus is regarded as sterile. This 
definition is misleading, for, whatever other term be used to describe 
this condition, she is not infertile since she provides conclusive evidence 
of having been fertilised. The other meaning is that of a woman who 
offers no evidence of being fertilised. In my view the latter description 
is the true one, and certainly the most useful from a clinical standpoint, 
for once an ovum is fertilised, whatever may happen or recurrently 
2573 
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happen, the woman cannot be described as a barren woman. Recurrent 
abortions which would come under the first definition are, of course, very 
important and often difficult cases to deal with, but they are not 
comparable to the difficulty of the problem of infertility in an appar- 
ently healthy woman. I am only concerned with the causes of sterility 
in women, but, in the course of an exhaustive investigation, the part 
played by the man must be considered in so far as we must ascertain 
whether he delivers healthy spermatozoa into the vagina of the woman. 
In those cases where he fails to do this our inquiry ceases when we 
have established the fact, and the man is referred to a genito-uriuary 
surgeon for investigation and treatment. 

Fertility is dependent upon the deposition of healthy spermatozoa 
in a normal vagina. The cervix and uterus must be in a state favour- 
able for the transmission of the spermatozoa, and the endometrium 
must be in a suitable condition for the embedding of the ovum. The 
ovaries must ovulate and function normally, and the Fallopian tubes 
must offer no obstniction to the passage of healthy ova. A breakdown 
at any of these points may result in sterility, and they must all be 
tested methodically in the effort to solve the question. Physiological 
sterility occurs before puberty at a time when the ovaries are immature, 
and again after the menopause when they have ceased to function. 
Temporary physiological sterility occurs during lactation and as a 
result of debilitating illness. The period of fertility is commonly 
measured by the lengtii of menstrual life, but exceptions are recorded 
where women long past the menopause have borne children. Yen- 
struation is not essential to conception, for many women conceive 
while suckling, even though menstruation has not been rc-cstablished 
since the birth of the child. 

Primary Sterility may be divided into two broad classes : 

(1) Absolute. (2) Relative. 

Absolute sterility means that a woman is incapable of being fertilis^ 
owng to complete absence or lack of development of the essential 
organs of generation, or to their destruction by new growth or opera- 
tion. Such conditions include absence of vagina, failure in develop- 
ment of the uterus and tubes, and destruction of the ovaries by disease, 
operation or irradiation. 

This class is of little interest torn the point of view of treatment, 
and therefore requires no discussion. 
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HeJative sterility means that a Troman, living a normal marital life 
and who possesses the essential organs of generation, remains sterile. 
This class can be profitably divided into two groups : 

(1) Cases with an ascertainable lesion which accoimts for or con- 
tributes to infertility. 

(2) Cases which are normal on physical examination. 

Group 1 includes all those cases of minor maldevelopments such 
as acute flexion, small cervix, stenosis of the vagina with closure by 
membrane, etc., and the graver lesions associated with infection, and 
new growths of uterus, tubes or ovaries. 

Group 2 is the more interesting group to deal with, for although a 
majority of these cases are ultimately found to have an associated organic 
lesion, there is a large minority in which no explanation can be found 
for the sterility. A certain number of these patients are relieved by in- 
flation of the Fallopian tubes, while a further number are relieved by 
the injection of lipiodol. A few are instances of relative sterility in both 
man and wife, In a few cases stimulation of the ovaries or pituitary 
body by X-rays has been followed by pregnancy, in other cases the 
soluble products of the endocrine glands improve matters ; but ultim- 
ately we come to a small residuum which does not respond to any 
treatment and they remain sterile. 

Secondary or acquired sterility occurs in women who have borne 
one or more children after which they remain sterile. This condi- 
tion is usually associated \vith acquired disease of the uterus, tubes or 
ovaries. 


PHYSIOLOGY OF SEX FUNCTION 

Some consideration of physiology is necessary if we are to obtain 
an intelligent view of the causes of sterility. 

Fertility is dependent upon the union of a normal spermatozoon 
from the male mth a healthy ovum from the female, and necessarily 
means not only the formation of normal spermatozoa in the testicle, 
but also the ability to transfer them to the vagina ; it further means 
that the woman must not only produce healthy ova, but that her 
genital canal should offer unimpeded passage to them. The ovum 
is formed in the ovary, and the changes which take place in the Graafian 
follicle incidental to its expulsion comprise ovulation. Ovulation may 
occur apart from menstruation, e.g. women become pregnant in 
periods of amenorrhoea ; and menstruation may occur in cases where no 
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ova are expelled from the follicle, e.g. cases of sterility where the 
ovaries are enclosed in a thick tunica albuginea. "When the oMim is 
expelled from the Graafian follicle it normally passes through the 
ostium abdominale into the Fallopian tube where it meets the sperma- 
tozoa and conjugation is effected ; it then passes do\Tn into the uterine 
cavity where implantation occurs. Implantation of a fertilised ovum 
therefore depends upon a normal ovary, a patent ostium, normal 
Fallopian tube, and healthy endometrium. AMien any of these are 
abnormal, conception may fail ; the ovum may not gain access to the 
tube, or the abnormal tube may trap the ovum, preventing its progress, 
and resulting in an extra -uterine gestation or more probably the death 
of the ovum. All these processes arc hidden from view, and although 
we may be able to determine the patency of the tube, and to a certam 
extent the condition of it, wc have no means of detectmg whether the 
ovary throws off ova save by an abdominal operation. So far as the 
male is concerned we can say definitely whether he manufactures 
spermatozoa which approach to the normal, and also whether he 
is capable of delivering them into the vagina. 

To examine seminal fiuid microscopically the specimen must be 
freshly ejaculated and maintained at body temperature ; a drop 
should be placed upon a warm slide covered with a warm cover-slip 
and the preparation examined under J objective. With this magni- 
fication the coarse structure of the spermatozoa can he examined, 
their movements watched, and any abnormal constituent of the fluid 
observed. For greater detail it is necessary to make a film and exanune 
with an oil-immersion lens. In abnormal forms such as small heads, 
broken necks, indistinct outline, variations of the size of the tail, or 
scanty numbers, there is no doubt that fertility is well below normal. 
The least important departure from normal is mobility, for it largely 
depends upon the time which has elapsed since ejaculation, and whether 
the specimen was allowed to cool in transit. 

Insemvialion. In normal coitus the erect organ comes in contact 
with the cervix and the stream of semen is sufficient to fill the fomices 
and cover the cervix and os uteri. The recovery of living spermatozoa 
from the cervix or vagina is proof of the man’s virility and fertilising 
power and acquits him of any responsibility for the condition. In order 
to demonstrate living spermatozoa in the vagina it is necessary to 
undertake the examination within six hours of coitus, otherwise only 
dead spermatozoa may be found, proving nothing except that coitns 
has taken place. Spermatozoa maintain rapid movement so long as they 
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are kept at a suitable temperature and in a slightly alkaline medium, 
the normal vaginal acidity is more than neutralised by the ejaculation 
of a normal quantity of semen, but an excessive degree of acidity may 
serve to kill the spermatozoa. In practice, living spermatozoa are only 
recovered from the vagiua if the examination takes place within six 
hours of coitus ; but where coitus is preceded by a mildly alkaline douche 
they may be recovered in from twelve to thirty-six hours after the act. 
Spermatozoa may be recovered much more frequently from the cervical 
canal, and in these cases there is no doubt that both vagina and cervix 
are healthy, and the problem is reduced to a consideration of the 
endometrium, the tubes, and the ovaries. 

TT/jeu may a woman be regarded as sterile ? There is a ^vide divergence 
of opinion as to the length of time which should elapse after marriage, in 
an infertile union, before sterility can be established. Matthews Duncan 
consideredthatsterilityshouldnotbediagnoseduntilSyearshadelapsed; 
he found that only 7 per cent of married women bear a first child after 
that time. Simpson considered that only after 5 years should childless 
women be regarded as sterile. There is, however, much more to be 
considered than bold statements about time. For instance, both the 
age of the woman and the man are important ; the period of maximum 
fertility in woman is 20-25 years. Before that age she is relatively 
sterile, after that age the curve of fertility graduaUy falls to 35 years, 
and after 35 years it falls very rapidly. In man the period of maximum 
fertility is 20-30 years, it declines gradually between 30-40 years and 
very rapidly after that. 

In my ante-natal department of 300 primigravidse : 

(1) 65 per cent became pregnant in the first year ; 

(2) 20 per cent became pregnant in the second year ; 

(3) 9 per cent became pregnant in the third year ; 

(4) 6 per cent became pregnant more than three years 

afterwards. 

If contraceptive methods vrere excluded it is highly probable that 
No. 1 would be increased at the expense of 2, 3 and 4. 

■ Therefore, the test of fertility in a woman is the rapidity %vith which 
’ she conceives after marriage when both male and female are normal, 
t I think then we may fairly say that any woman living a normal married 
life, desirous of having a child, and who has not become pregnant within 
* a year of marriage, must he regarded as relatively sterile, and should 
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be investigated -vvitb tiie \ttmost care ; ior we know that the longer 
tliey remain unfertilised the more likely are they to remain so. There 
is no more difficult problem than the woman married 4-5 years, anrdoas 
to become a mother, yet remaining sterile. In my own practice I make 
it a rule thoroughly to investigate every case, both husband and 
wife, when they come before me wondering why the womaa has not 
become pregnant, however short a time has elapsed smee marriage. 
In the early days wth useful advice or some simple measure of inter- 
ference the object may be accomplished, whereas later it may prove 
a most difficult matter. At this time the examination is directed to 
ascertain whether there is any gross lesion present and as to the coa- 
dition of the seminal fluid. If the result is satisfactory, a more detailed 
examination may be postponed for six months. 

The investigation of the husband is directed to two points : 

(1) The presence of normal spermatozoa in the seminal fluid ; when 

absent, the investigation of the woman need be carried no 
further. 

(2) The power of delivering the semen into the vagina. If thb is 
absent it may be due to failure of erection, incomplete erection, 
deformity of the penb, or stricture of tlie urethra. The test 
of this is the recovery of spermatozoa from the vagina or 
cervix. 

I have reports upou 400 men, and of them : 

118 were completely stcrile=29‘5 per cent. 

12 were relatively sterile=3’0 per cent. 

The causes were numerous : epididymitis, tubercular testes, unde- 
scended and atrophic testicles, bj^pospadias and X*ray work. The 
importance of this knowledge lies in the necessity for examination^ o 
the husband before submitting the woman to an elaborate investigation 
and possibly operation. In many of these cases of male sterility the 
woman had been operated upon : hymenectomy, dilatation and curet- 
tage, incision of the posterior lip of the cervix, and laparotomy fot 
retroversion of the uterus. Xe^ess to say, none of them became 
pregnant and few of these operations would have been done had the 
husband’s condition been ascertained beforehand. 
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CAUSES OF STERILITY 

(1) Congenital. (2) Acquired. (3) Functional. 

(1) The Congenital Group is divisible into two sub-groups : 

(a) Absolute. (6) Relative. 

(а) In Absolute Sterility the woman, owing to grave defects in the 
development of the genital organs, cannot become pregnant owing to 
the absence ormaldevelopnient of the ovaries, uterus or vagina. These 
conditions require no consideration since no treatment is of any 
avail. 

(б) The Relative Group in which suitable treatment may enable 
them to become pregnant : Tough or unruptured hymen : Stenosis of 
vagina : Lesser degrees of under-development of the uterus including 
flexions and stenosis of the os uteri. 

(2) Acquired Sterility, in which the patient has undergone some 
pathological process which hinders or prevents conception. This 
group includes secondary or one-child sterility, and is due to injury or 
destruction of any part of the genital tract; Infection of the genital 
tract : Displacements of uterus and ovaries : New growths of ovaries, 
tubes_, uterus or vagina. 

(3) Functional Sterility, in which the woman is potentially fertile 
and when placed under favourable circumstances becomes pregnant. 
This is frequently associated with ignorance of coitus ; impotence ; 
vaginismus ; dyspareunia ; dysmenorrhcea ; too frequent coitus ; in- 
compatibility ; frigidity ; profluvium serainis ; malnutrition ; cessa- 
tion of ovarian function ; combined relative sterility and endocrine 
deficiency. 

I have already pointed out that in 100 cases of sterility 30 per cent 
will be found to be due to the male. 

In the 70 cases not due directly to the male : 

32 per cent are cases of relative sterility ; 

29 per cent are due to pelvic infection ; 

20 per cent are cases where both male and female appear normal ; 

10 per cent are due to developmental errors of uterus ; 
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5 per cent are associated with fibroids or ovarian cyst ; 

4 per cent arc cases where the woman is apparently normal, the 
condition of the man being unkno^vn. 

These figures bring fractions to round numbers. 


M.VLT>EVELOVMENT OP UTERUS 

(а) Arrest of development during inlra-uterine life includes cases 
in which no cervix or uterus can be recognised on bimanual examin- 
ation, or cases in which the cervix is so poorly developed that it is 
represented by a dimple in the vaginal vault, and the body of the 
uterus by a small nodule above it. This condition is associated vrith 
primary araenorrhoea, and the paticjit remains completely asexual 
with no prospect of pregnancy. 

(б) Infantile vlenis in which the uterus develops normally in intra- 
uterine life, but growtli ceases at the infantile stage and does not 
develop at puberty. The cervLx is twice the length of the bod/j ^ 
small in comparison with its length, and tends to be conical with a 
pin-point os. These patients have irregular scanty periods, Arith or 
without dysraenorrheea. Tlie prospect of pregnancy is poor, but 
occasionally they become fertilised, and arc evidently cases of delayed 
development in which the body of the uterus has resumed grovrtb 
under the stimulus of sexual intercourse. 

(c) The small aciUehj flexed uterus tcith a conical cervix and small os 
associated udth primary dysmeuorrhoea and scanty periods, more or less 
regular each month and lasting one or two days. These cases usually come 
under observation for dysmeuorrhoea a year or so after the onset of 
puberty and are intractable to treatment. Later, they come for sterili ty- 
These are the patients who arc not infrequently treated by dilatation 
of the os, intra-uterine stems, shortening of the round ligaments, an 
varied operations upon the cervix, procedures which will be discussed 
later. 

Both man and ivife apparently normal. Tliere were 20 per cent of 
cases in which the spermatozoa were normal and deposited in thevagiaa- 
The woman was normal on physical examination, and her tubes were 
patent to COj. It must be borne in mind that despite our diagnosis o 
normality we are still ignorant of the physical condition of the ovan^- 
I have operated upon many of tdiese patients and found the ovarie® 
closed in by adhesions ; in others the tunica albuginea has been smo 
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and firm but so thickened as to prevent ovulation taking place ; in a 
third variety the ovary is studded with small luteal cysts. The first 
of these conditions ofiers a reasonable prospect of success in cases where 
the ovary can be disengaged from its position without much injury 
or the production of raw areas. Excision of a pa^t of the ovary in the 
last two conditions is sometimes successful. 

Ovarian Cysts. In cases where there is complete destruction of 
both ovaries by tumours or abscess, absolute sterility is present. With 
cysts, however, there is almost invariably a rim of ovarian tissue which 
maintains the hormonic function even though it may be useless for 
ovulation, and at the operation the remnant of ovary discourages the 
hope of pregnancy ; nevertheless, that same ovary may present an 
almost normal appearance when seen a year or two later. I had one 
case of pregnancy after the excision of bilateral cysts in which there 
was so little ovarian tissue left that I had informed the patient there 
was no hope of pregnancy. Furthermore, a unilateral ovarian cyst 
seems to have a restrictive influence on conception — in four cases of 
one-child sterility the patients became pregnant within three months 
of operation for removal of the cyst. 

Fibroids. The association of fibroids mth sterility is well recog- 
nised, but is only the cause when the fibroid is so situated as to influence 
bhe endometrium. Myomectomy is in suitable cases a very successful 
operation. I have had six cases of pregnancy following this operation. 

Pelvic Infection {29 per cent) is the most frequent cause of sterility 
in women, and includes the one-child sterility. In some cases the tubes 
and ovaries are entirely disorganised and the patient is absolutely 
sterile. In other cases the stress of infection falls upon the peritoneum, 
leaving the tubes patent but entirely burying tbe ovaries in a mass of 
adhesions ; these cases are suitable for operation. One-child sterility 
implies a woman who has borne one child and then remains sterile. 
These patients require the same investigation as cases of primary 
sterility, for although the cause may be infection following labour, 
there is always the possibility that the husband has had an attack 
of gonorrhcea and is azoospermic. Similarly the woman may have 
cervicitis, endometritis, salpingitis, or pelvic peritonitis. These 
instances of sterility should invariably be investigated by inflation, 
lipiodol, and even laparotomy, for remediable causes are frequently found. 

Laceration of the cervix is common in labour, and in itself does not 
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prevent pregnancy, but when associated mth infection it fre(iuent!y 
does so. Unfortunately, infection of the cervix is frequently associated 
■with infection of the tubes and peritoneum. 

]Yo}nan normal, man unknown. These were cases in whicli the men 
finally refused to be examined, but the women were determined to 
ascertain whether they themselves were normal. A complete exannaa- 
tion was carried out, including inflation and lipiodol where indicated, 
but no operation was performed to ascertain the condition of the 
ovaries, and to that extent the proof was incomplete. In these cases 
we may assume that the man had experience of venereal disease and 
that he was probably deficient. In ordinary' cases the investigation of 
the woman ceases at the bimanual examination until a report has been 
obtained on the condition of the man. 

Retroversion andjlexion of the uterus are regarded by many ^vTlters 
as a frequent cause of sterility, hence the common use of pessaries. 
Many surgeons are content when they have diagnosed a ictroversion, 
and imagine tliey have determined the cause of the sterility. They 
proceed to replace it if possible, prop it up with pessaries, or advocate 
operation for the purpose of correcting what is assumed to be a mal- 
position. Retroversion ^vithoutdyspa^eunia is rarely a cause of sterility; 
^rith dyspareunia coitus may be prevented so that there is no chance 
of conception. In a large number of cases of retroversion there were 
only twelve in which I concluded that the position of the uterus was 
related to sterility, and these were cases of complete retroversion 
■with the body of the uterus in the pouch of Douglas. Eo'ur of these 
became pregnant with the proper use of a Hodge’s pessary, three 
remained sterile despite the use of a pessary, and five were operated 
upon for restoration of the uterus to a more normal position. 

Two conditions have to be differentiated : 

(1) Fixed retroversion. (2) Mobile retroversion. 

(1) Fixed retroversion is almost invariably due to pelvic infection 
which has involved the uterus, tubes and ovaries, and it is liighfy 
probable that not only is the uterus fixed but that the tubes are cIqs 
and the ovaries buried in adhesions. In this type of case it is cleac 
that the position of the uteris plaj^ no part in the problem. 

(2) In Hio&i7e retroversion the cervix may look backwards as usual, 
it may point down the canal, or it vaxj Ue against the anterior va^ 
wall looking forwards. This last position is less favourably pl^c 
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than the first two for meeting the staream of semen poured out during 
coitus, and to that extent it may be regarded as a contributory cause 
of sterility. It is certain however that, provided the man and woman 
are of normal fertilising power, this is not sufficient to prevent con- 
ception, for women with congenital retroversion commonly become 
pregnant and sometimes come under observation between the third 
and fourth month for pelvic pressure symptoms. Nevertheless, in 
extreme retroversion the replacement of the uterus results in pregnancy 
sufficiently often as to justify the procedure in cases where investigation 
has shown the patient to be otherwise normal. AVhere retroversion is 
associated wth an enlarged and unhealthy uterus, the cause of the 
sterility lies in the pathological condition of the uterus and not in the 
position of the organ, and replacement Avill not relieve the condition 
unless the associated endometritis is relieved at the same time. 

In some cases the retroversion does play a considerable part in the 
temporary blocking of the tubes. I have operated upon two cases 
where inflation to 300 mm. Hg. failed to produce a pneumo-peritoneum, 
and in each case the obstruction in the tube was confirmed by Upiodol 
and found to be in the region of the junction of the isthmus and 
ampulla. In both cases I opened the abdomen, having previously 
passed the uterine tube, and when the pelvis was fully exposed and 
filled mth saline for the detection of escape of gas from the fimbriae, 
the gas was turned on and up to the limit of 300 mm. Hg. — no gas 
escaped. In both patients when the uterus was lifted forward from the 
position of extreme retroversion, the gas flowed at once and continued 
to do so at a pressure of J20 mm. Therefore it should be a rule 
that in cases of retroversion negative inflation should not be accepted 
until it has been carried out with the uterus replaced. 

Prolapse is usually the result of labour, and therefore can only have 
a bearing upon secondary sterility. Prolapse in itself is not a cause, 
for we meet cases of pregnancy in women with procidentia, but it 
hinders coitus and may even prevent it. The sterility which is associ- 
ated wth prolapse is due to the condition of the vagina, which is 
invaded by organisms from the anal canal producing a chronic cervi- 
citis and vaginitis, conditions which arc inimical to spermatozoa. 


FUNCTIONAL STERILITY 

Ignorance. Among the more imcommon causes of fimctional 
sterility is complete ignorance of the man and the woman of proper 
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coitus ; in my practice I have seen numerous instances of it. The 
woman who presents herself for sterility reports that she lives a normal 
married life. On examination the hymen is not only intact but the 
entrance to the vagina does not permit the little finger to pass, and 
there is no vaginismus. Upon inquiring for details of coitus, the patient 
will describe interfemoral coitus which has taken place once or twice 
a week quite regularly since marriage. 

One paticDt, aged 42, had bees married for t^eU'e jears aad pczietratioa hsd 
Derer taken place, although she maintained that sexual intercoorse had occumd 
regularly once a week ; but it was clear from the description that the penis wu 
merely between the thighs. In another case a girl, aged 26 years, married fire yean, 
of norma] physique and character, had had intercourse in the same way. 

Pregnancy, of course, may ensue from the deposition of semen upoa 
the \’ulva, hut the chances arc small and remote. 

Some of these women realise that all is not well, for they tell us 
that proper intercourse has not taken place. These cases merely 
require a short explanation to both husband and wife, and where do 
other cause exists pregnancy should ensue as it did in three of my coses. 
In some, however, we ascertain that no proper intercourse has takea 
place owing to impotence in the man j he either does not have an 
erection at all or he has a semi-erection with premature ejaculation. 
In another case the penis was no larger than a prominent clitoris and 
could only just touch the entrance to the vagina, although otherwise 
the man was six feet iii height and well-proportioned. In complete 
male impotence there is no prospect of producing pregnancy by him 
and he should be referred for the opinion of a genital surgeon. In 
other two types the question of a penile support or of artificial insemma- 
tion will have to be considered. 

Impotence in the femaJe. Vaginiemus. This is the, condition where 
penetration of the penis into the vagina is impossible. There are two 
varieties : 

(1) Physical obstruction. (2) Nervous obstruction. 

Physical <^trudion. Tough or imperforate hymen, imperfect 
canalisation of the lower end of the vagina, adhesions between the 
labia, hypertrophy of the labia, strictures, injuries and dupli^te 
vagina, tumours of the cervix filling up the vagina ; or inflammatory 
conditions such as vulvitis and cysts of Bartholin. The treatment o 
these conditions is entirely surreal and will be dealt with later. 
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Nervous obstruction. In this variety there is no organic obstruction, 
but the attempt at coitus produces such painful muscular spasms 
as to preclude the possibility of the act being accomplished. This is 
impotence in the woman. Vaginismus is fortunately a rare cause of 
sterility ; there are only nine in my series of cases, for when present 
it is a complete bar to coitus and conception. It is a nervous con- 
dition in which the stimulus of fear throws into painful spasms all 
the muscles which contract in defence of virginity. The muscles 
of the vulva, vagina, the perineum, the adductors, extensors and glutei 
are all suddenly contracted and the patient may roll or throw 
herself ofi the couch. Examination and inspection of the genitalia are 
only possible under complete anaesthesia, and dilation or enlargement 
of the entrance to the vagina is rarely of any avail for curative purposes. 
It is associated with frigidity and abhorrence of sexual intercourse, 
and not infrequently ^vith evidence of endocrine deficiency and arrested 
development of the uterus. These patients should be treated on psycho- 
therapeutic lines, and referred to a physician for the purpose. A less 
serious form of vaginismus is sometimes associated with local lesions ; 
the most common is trauma following a clumsy or violent first coitus 
which results in inflamed tags of hymen, and lacerations and fissures of 
the urethra, fourchette or anus, which produce the pain and result in 
muscular spasms. This form of vaginismus is usually relieved by 
appropriate treatment. 

Excess of coitus. Too frequent coitus is perhaps the commonest 
cause of delayed pregnancy in early married life, where no precautions 
are taken to prevent pregnancy. Coitus may take place once, twice, 
or even more often in the twenty-four hoiurs, and this very soon leads 
to a condition of azoospermia, IVhen this is established there is no 
prospect of conception until after a prolonged rest. It is therefore 
important to realise that absence of spermatozoa is not essentially 
permanent, and the semen should be examined on several occasions at 
intervals, during which time the man should be forbidden coitus. 


PREVENTION OF CONCEPTION 

One of the most striking social changes of this generation is the 
frequency wth which a young couple about to be married discuss their 
arrangements for avoiding pregnancy in their early married life ; and 
it is no uncommon experience for a consultation to be arranged witli 
the sole object of obtaining advice on this matter. Should we decline, 
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there are so many irresponsible books and pamphlets published, that 
the young couple have no difficulty in coming by the knowledge they 
require. Indeed, they are frequently already primed with the know- 
ledge of half a dozen difierent methods and have merely come to 
ascertain which is the most reliable. 

The importance of thia edncation was broaglit home to me by a young woman 
who had been married a year She and the husband had agreed there was to be no 
pregnancy for some years Being .\inerican she was thoroughly up-to-date and had 
a gold bnlton introduced into the immediately before marriage. She was 

sent to me for profuse vaginal ^schatge streaked with blood and recent serere 
dysmenorrheea. On examination, there was so mneh cedema of the vagina and cemx 
that httle could be made out, and she could not tolerate the passage of a speculum. 
Under an anaesthetic, after considerable difficulty the head of the batton was found 
boned in granulation ti^e with extensive induration of the peti-cervical tissues. 
Wlien the button was removed, it was followed by a gush of dark blood aud pus 
which had apparently been held back m the uteros. Later I hod to perform a plastic 
operation on the cemx m order to restore the patency o! the canal. 

The queation whether persistent prevention induces permanent 
sterilitj’ is difficult to be dogmatic about, but I am inclined to change 
my former opinion and now to regard it as probable ; for a numbci of 
these patients, who respond satisfactorily to all tests, remain sterile. 
This is not irrefutable proof, but it is the impression gained from a 
very large experience. Coitus intemiptus is certainly the commonest 
method adopted, and except that it may lead to temporary azoospermia 
it has no apparent deleterious effect upon the female genitalia. There 
is no question that excess may produce a serious general effect upon 
the woman in the form of irritability and neurasthenic symptoms, but 
if not carried out too long, and provided her pelvic organs are normal, 
she may conceive under favourable conditions. Sheaths can only be 
responsible for sterility inasmuch as oligospermia may be induced, 
but this method can scarcely affect the woman. 

^Vhen we come to the use of strong drugs, whether as pessaries or 
douches such as quinine, lysol, alum, ililton or potassium perman- 
ganate, we have a very different problem. After persistent use there 
is clear evidence of the effect produced ; the walls of the vagina may 
be dry and hard, or there may be an excessive discharge from a con- 
gested and swollen cervix, conditions which persist long after the 
cessation of the practice. These are conditions under which the sperma- 
tozoa do not survive long and are therefore zeaponsihle for sterihty. 

Projluvtum Seminis is a symptom frequently volunteered in the 
history, and can be elicited from 95 per cent of patients. It is a natural 
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phenomenon and therefore of small importance ; for when we remember 
that the vagina is only a potential cavity, the walls being normally in 
contact, it is not surprising that the deposition of such a quantity of 
fluid, as occurs from a normal man during coitus, should be forced out 
when the vaginal walls collapse after the withdrawal of the penis. 
Advice to the effect that the woman should recline wth her pelvis at 
a higher level than her head in order to counteract the escape of semen 
is of no value, for this would take place even though she stood on her 
head. Any treatment undertaken to deal with profluvium seminis 
means that the observer has not understood the problem he is attempt- 
ing to solve ■, for if it be the sole explanation of a particular case of 
infertility then the whole problem should be reviewed, for it is not the 
cause. "WTiile it is true that a quantity of semen is forced out of the 
vagina after coitus, there is sufficient left to impregnate half a dozen 
women if there be no abnormality present. It is surprising to find that 
some ^vTiters advocate narrowing of the vaginal entrance, or repair opera- 
tion for this condition ; if done successfully it must militate against the 
condition which it was intended to relieve, since restoration of tone to 
a contractile organ like the vagina must render it more efficient in 
completely collapsing after coitus and thus squeezing out more fluid. 
This argument does not apply to complete or very extensive perineal 
tears. 

Dysmenonhesa and Sterility. Bysmenorrheea is present in some 
degree in about half the women who come under observation for 
sterility. The severe primary form is not infrequently associated wth 
a measure of maldevelopment of the uterus as shown by acute flexion, 
small uterus, conical cervix, pin-point os, and sterility. In these cases 
the dysmenorrhcea and the sterility are symptoms of imder-develop- 
ment, and there is no causal relationship between them. The treatment 
of this condition is very imcertain, and the hope of a late development 
of the uterus, whether spontaneously or following the administration 
of the various endocrine glands, or the irradiation of the ovaries or 
pituitary gland, offers a poor outlook. Diathermy and vibro-massage 
of the pelvic organs are employed in Germany ivith the object of pro- 
ducing congestion, but the results offer no encouragement. In the mild 
degrees of arrested development a thorough dilation of the os and 
cervical canal succeeds in relieving the painful menstruation and the 
infertility sufficiently often to justify the procedure, but it should 
only be undertalcen after the husband has been proved normal. There 
is no doubt that if any of these methods are to succeed, the earlier they 
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are imdeitaken after marriage the more likely are they to prove 
efficacioxis. 

In secondary dysmenorrliffia, which is also associated -tt-ith sterility, 
the cause is generally infection or ne%v gro^rth with the symptoms 
of dysmenorrhcea and sterility. 

Membranous dysmeriorrhcea is the passage of an endometrial cast 
of the uterus associated with severe pain of the congestive type and 
sterility. It is fortunately a very rare condition, for although some- 
times relieved by dilatation and curettage, more often no relief at all 
is obtained. 

CcsMiiort of ovarian junction during the child-bearing period of life 
renders the patient absolutely sterile. Such cessation may be tem- 
porary or partial as during pregnancy and lactation, or permanent 
when the ovaries are removed surgically or destroyed by disease. 

Temporary cessation takes place in debilitating illness, lowered 
nutrition, myxceclema, etc., but the function is restored rvith appro- 
priate treatment. The amenorrhoea which accompanies lactation, 
though usually temporary, may be permanent where the mother has 
nursed her child too long and the womb has atrophied. With the 
object of warding off another pregnancy these patients persist in feeding 
the child, until thoroughly exhausted they have to stop, .tifter some 
months treatment they are restored to normal, but a small proportion 
have undergone a permanent menopause and are sterile. Such 
patients should be given complete sexual rest, a rich diet, a prolonged 
course of calcium salts, and small doses of thyroid extract. 

Permanent cessation, apart from disease or removal by surgical 
means, is often associated with drug addiction, poisons, and obesity. 
One of the more recent causes is irradiation by radium and X-rays, 
which quickly destroys the tissues of generation in both ovaries and 
testes, and workers in the laboratories should he adequately protected. 

Lack of Sejcual Frigidity— Anesthesia sexualis. A large 

proportion of women who come under observation for sterility allow 
that they have no se.vual desire, and experience no satisfaction from 
coitus but submit to it as the only means of becoming pregnant. lu 
my experience there was total absence of sexual desire in 25 per cent of 
cases, 'while in a further 20 per cent although a desire for coitus was felt 
at or near the period no orgasm was observed. This absence of sexual 
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desire does not give rise to a condition of absolute sterility in a woman 
whose generative organs are normal, but it does unquestionably place 
them in the category of relative sterility, for it leads first to infre- 
quent coitus and later to complete continence. Coitus takes place 
without reference to the menstrual cycle, and induces such 
repugnance that the act is often incomplete. This aversion is not 
infrequently induced by some unfortunate habit or condition in the 
male ; and in cases where such a cause exists careful inquiry may 
elicit the information \vith the consequent correction of the trouble. 
We know that many women who have borne children experience no 
sexual feeling at all, and therefore we may conclude that frigidity is not 
an absolute cause of sterility. It is frequently associated wth the 
small acutely flexed uterus and conical cervix, and is merely a symptom 
like the associated dysmeriorrhcEa. Frigidity is normal before puberty 
and commonly after the climacteric. It may be associated with a large 
discrepancy in size between the male and female parts. Extensive 
laceration of the vagina and perineum iii labour will produce a similar 
effect. Coitus intemiptus when carried on for any length of time may 
produce frigidity. Masturbation may have preceded this condition. 
Intellectual frigidity is a well-recognised variety where mental exercises 
have been pursued at the expense of the physical welfare. Abnor- 
malities and injuries of the clitoris are rarely found in cases of frigidity ; 
cases of rudimentary and webbed clitoris are seen fairly frequently, 
but they are rarely associated with anaesthesia sexualis, whereas 
injuries to the constrictor and bulb of the vagina following labour are 
frequently present mth complete indifference to the sexual act. Per- 
sistent masturbation exhausts the sexual centres, so that the ordinary 
stimulation of coitus is not sufficient to activate them. 

The treatment of this condition is most important, for it frequently 
ends in sterility and often in a drifting apart of husband and wife. It 
IS not at all promising, and in the first place any physical caxise such as 
lacerations should be remedied where possible. In tbe next place the 
knowledge of both man and wife of the sexual act should be reviewed ; 
for nothing is more surprising than the number of these patients who 
have what they consider normal intercourse when the orifice of the 
vagina ^vill not admit the tip of the little finger. Having considered the 
mental and gross physical defects, the general habits of both must be 
considered, such as out-of-door exercises and games. The various 
preparations of ovarian glands, mixed glands, and soluble hormones 
are strongly advocated by some authors, but in my experience they 
are only of value in a small proportion of cases, and each patient ^vill 
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need to tiy most oi tEem befoie a decision is taken tliat tkey are of no 

value. 

Drugs like stryclmine, iron, phosphorus and quinine have a useful 
place in treatment, for they help the patient generally though they 
may fail in the desired direction. Yohimbine hydrochloride, 1 cc. of 
a 1 per cent solution injected hypoderxnically twice a Aveek over a 
period of six weeks, has proved successful in suitable cases. It is 
supposed to act by determining an increased flow of blood to the 
genital organs, Pituitrin has also given some measure of success. 
These drugs appear to be quite useless when given by the mouth. 

Abse)\ce of orgasm differs from frigidity inasmuch as the w'onian 
experiences a desire for coitus, hut there is no climax or orgasm, and 
consequently no satisfaction or pleasure, and this may ultimately end 
in frigidity. These patients not unconunonly admit to an orgasm 
during masturbation but ate void of it in coitus. Coitus interruptua 
and impotence or partial impotence in the male are common causes 
of this condition. Frequent intercourse with an unsatisfied sexual 
appetite brings on a condition of hysteria and sexual neurasthenia, 
with symptoms of backache, leucorrhoea, chronic cervicitis, and 
endometritis. German writers maintain that an active participation 
on the part of the woman in coitus has an important influence upon 
the attainment of conception ; this influence is exerted in two ways, 
it causes certain changes in the cervical secretion which facilitates the 
transit of the spermatozoa, and secondly there is a slight descent of the 
uterus w’hich favours the entrance of the spermatozoa into the cervical 
canal. The treatment is not very satisfactory, but a sexual holiday 
of 4-6 weeks coupled with treatment, as for frigidity, may help matters. 

Dyspareunia, or painful coitus, is frequently mentioned by the 
patient seeking relief for sterility. It is not a cause of infertility except 
that it may be sufficiently severe to prevent coitus absolutely, or only 
permit it rarely and incompletely. The conditions which cause painful 
coitus are hysteria, local hyperesthesia, disproportion between the 
penis and vagina, trauma, the result of rough attempts at coitus, 
genital deformity or maldevelopment, cicatricial contraction, pro- 
lapsed ovaries, infection of urethra, cervix, uterus, tubes, ovaries, or 
peritoneum; urethral caruncle, fissure in ano, calculus in bladder, 
pelvic tumours, and degenerations like kraurosis vulv®. 

Dyspareunia is only a symptom, and the cause must be determined. 
There are a number of cases where no cause can be discovered, and 
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while they do not suffer the amount of discomfort and disturbance 
produced by vaginismus, yet the pain is sufficiently severe to preclude 
vaginal examination, save with the aid of an anaesthetic. Dispro- 
portion between the size of the penis and vagina is occasionally found, 
and it may occur in perfectly normal people who happen to be outside 
sizes mated together, or it may be due to some narrowing and shorten- 
ing of the vagina. In extreme cases coitus is impossible ; in several 
of my cases this was so, and operation was necessary to relieve it ; in 
milder cases gradual dilatation with glass dilators succeeded. Dyspar- 
eunia associated with organic lesions is dealt mth elsewhere under 
Treatment, but the variety met with in retroversion with prolapsed 
ovaries requires notice. In these cases the pain is due to the prolapsed 
and congested ovaries, which is proven by the relief of the condition 
when a pessary supports them in a more normal position. But when 
dealing with sterility the objection to pessaries must be considered, and 
the patient should be submitted to some form of suspension operation. 

Obesity. The association of obesity with infertility has long been 
observed. Kisch analysed 215 cases of obesity and found sterility 
present in the ratio of 1 in 6, whereas he found the general ratio was 
1 in 10. He expressed the view that the extensive deposition of fat 
hinders the normal development of ova. This is hardly tenable so far as 
a deposit of fat in the ovary is concerned, but it probably has a marked 
influence through general metabolism. This question of obesity must 
be considered from two aspects : (a) where it is due to excessive intake ; 
(6) where it is due to endocrine deficiency. 

Many fat ivomen conceive and have large families during the 
favourable age of fertility, but probably close the fruitful period 
earlier than is usual, though while the ovarian function is normal they 
readily become pregnant. In cases where they become of such a size 
as to make coitus a physical diflSculty, they cease bearing, not because 
they are sterile, but because coitus does not take place. In cases where 
obesity is regarded as the cause of sterility, appropriate treatment 
frequently succeeds. Strict diet which excludes fat, sugar and starch, 
adequate exercises with a course of massage and the Bergonie treat- 
ment mil soon remove a large part of the excessive tissue. A better 
way, for the well-to-do patient, is to have a course of treatment at 
Vichy, Harrogate, or other suitable spa where the regime is strict and 
the discipline good for the unbridled appetite. I have a patient who 
has now had three children, but each time before she became pregnant 
she had to imdergo a course of treatment for obesity. 
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In the second form of obesity due to endocrine deficiency, the 
deposit of fat is merely a symptom and is commonly associated with a 
small uterus, amenorthoea, or irregular scanty periods and other signs 
of deficiency. These patients have never been pregnant and have 
little chance of it. They are usually treated -srith the various 
glandular products, of which the extract of thyroid appears to be 
the only one which has any effect at all. Stimulation of the 
pituitary gland and ovaries by means of X-rays improves some of 
them, but whatever measures are taken it is necessary to adopt the 
means already mentioned under the first group, if any benefit is to 
result. 

Incompatibility or Selective Sterility. This is the condition in which 
a man and wife, both presumably normal and fertile, fail to have a 
child, although one or both on remarriage succeed in procreation. It 
is more than doubtful whether such a variety of sterility exists, for 
none of the cases quoted in support rrill bear critical elimination. If 
this description is applied to a marriage where both the man and 
woman are relatively infertile, for instance, where a man with few 
and weak spermatozoa is married to a woman with scanty and irregular 
periods, then imdoubtedly incompatibility or selective sterility exists, 
and if these partners were le-sorted and each met a mate of high 
fertility, pregnancy might follow. The term incompatibility is ill 
chosen to describe this condition, and selective sterility is much mote 
accurate and appropriate. The classical example usually quoted is 
that of Josephine and Xapoleon : the former had two children by her 
first marriage hut remained barren to Xapoleon : the latter sub- 
sequently had a child by his second wife. There is room for fallacy in 
most of these cases and particularly in the one just mentioned, for 
J osephine was 38 years of age when she married Xapoleon, a time when 
fertility is fast ebbing, and it is more than probable that her uterus 
was in a condition of chronic metritis, for it is kno^vn that she bad an 
extreme degree of oral sepsis and, moreover, she may have become 
sterile through infection after hex second labour. Therefore we must 
conclude, even if Xapoleon’s success in his second marriage were above 
suspicion, that Josephine was relatively sterile at the time she married 
Napoleon. Gibbons states that he has observed cases of sterility in 
which the woman had no orgasm with her husband, but experienced 
great passion with a lover resultingm pregnancy. In some of these cases 
he knew the husband to be sexually normal, and in some cases which 
led to divorce the husband remarried and had children by .the second 
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wife. Gibbons does not quote cases or give details, and so it is impos- 
sible to criticise liis conclusions, but it is very difficult to satisfy oneself 
as to the evidence in tbe cases described as incompatibility. 

It is safe to say tliat if we bave arrived at this diagnosis, we had 
better review the whole case rather than rely on it. It is possible that 
such cases do occur, but they must be very rare. I have had a number 
of cases which supplied as much evidence as quoted above, but there 
is always a fallacy when closely examined. 

I havo met two cases m which I came to the conclusion that they were possible 
instances of incompatibility. In one a woman aged 2S had a child by another man 
before marriage to her husband. Four years passed and no pregnancy ensued. The 
hxisband was potent and of strong fertilising power ; the wife was apparently normal 
in all respects, and I recovered Uviag spermatozoa from her cervix. She was inflated 
and treated with lipiodol, both tubes being patent and normal. I opened her abdomen 
and found two normal ovaries, one of which had just ovulated. She remains childless. 

In a second case a woman had two children by her first husband, with whom she 
always experienced sexual feeling. Ho died and she married again. Tbe second 
husband was the father of on illegitimato child. The woman experienced no orgasm 
with him and did not conceive. She was normal physically in every respect, but the 
semen was not examined, so it was possible that he had become sterile. 

Combined relative sterility. There is a considerable group of cases 
where one can find no organic cause for the infertility in either man or 
woman, yet nevertheless when we come to assess the clinical findings we 
are struck with the fact that functionally neither of them is normal. 
These are the people who have been labelled — Incompatible. In the 
male we are surprised to hear of the infrequency of coitus and his 
indifference to ft : his semen conCaois spermatozoa, bat they are 
comparatively few in number and cease movement sooner than one is 
accustomed to find in a vigorous specimen. A report upon these men 
often shows that they are of poor physique, the penis is small and 
webbed, the testicles are small and hang low and are sometimes associated 
with a varicocele, or perhaps one testicle only has descended into the 
scrotum, the other being in the inguinal canal. These are reports which 
are often made, and have no relationship to venereal or constitutional 
disease ; they are just poor specimens of the race. It is impossible to 
say that these men are sterile for they have living spermatozoa though 
few, and if they were married to a healthy woman of normal fertilising 
power it is probable that conception would take place. Similarly when we 
sum up the woman we find that she is deficient in sex sense. She may be 
cold and experience no desire forcoitusororgasm, and consequently inter- 
course takes place infrequently ; or she may be physically not pleasing, 
thin, sallow, and angular in some cases, or a little too plump with an 
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abnormal growth of hair in unusual parts of the body. The catamenia 
are regularly irregular, scanty, and associated with dysmenorrhma. 
All these defects do not indicate absolute sterility, but they do place 
her in the class of relative sterility when the husband belongs to the 
same group. 

MalmUntion, AVe are probably rarely consulted for sterility by 
anyone who is suffering from an actual want of food, but I am con- 
vinced that we are often consulted by patients whose diets are deficient 
in some respect or other ; and I have been surprised to hear of preg- 
nancies in which I had supplemented the diet but had given no other 
treatment. Gibbons quotes an experiment of the Highland Agri- 
cultural Society in which special food was supplied to sheep at the 
approach of the breeding season ; the percentage of lambs born was 
greatest in the flock which bad received the special diet. A further 
interestirg observation was made, that if the special diet were given in 
excess fertility was lowered. Sampson Handley quotes the case of a 
large stock farmer in America who was threatened \nth ruin o^^ng to 
the infertility of his stock. He imported fresh blood into his herds but 
to no purpose. On expert advice he mixed a small quantity of iodine 
^vith the drinking water of the cattle and the result was surprising, for 
his herds became normal in the number of pregnancies. There is no 
doubt that the vitamins play an important part in reproductive 
power, but there is no unanimity on specific details. 

Clean good milk, meat, eggs, green vegetables and fresh fruit have 
special value. The richest among vegetables are lettuce, leeks, oranges, 
and tomatoes. The ear of wheat is particularly abundant in essential 
vitamins and is the main constituent of Bemax ; the essential vita- 
min is present in bread made from whole meal and wanting m the 
white loaf made from fine meal ; it is largely deficient in tinned and 
preserved food. This question of a suitable diet is of considerable 
importance to-day when we see the modem girl eschew proper meals 
in the effort to attain a sylph-like figure. 

Drugs. The abuse of drugs like morphia, chlorodyne, cocaine and 
alcohol is responsible for sterility. These habits are found in tu-o 
classes of women to-day : in young girls in. the early twenties of a 
restless disposition, constantly seeking new stimuli or thrills and 
generally finding them in excessive cocktails or cocaine : secondly, 
in women of mature age nearing the menopause who find peace in 
morphia, chlorodyne or alcohoL The former, in my experience, have 
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generative organs which, are under-developed, associated with a com- 
plete absence of sexual feeling and maternal instinct. Without any 
vices they would be problems in sterility, but with the incubus nothing 
can be done for them until the vicious habit is broken. The second 
group are women who have already borne one or more children but for 
family reasons are desirous of having an heir. They live lethargic lives, 
put on fat rapidly, and soon become repulsive objects, while the periods 
become more scanty, irregular, and finally cease. There can be little 
doubt that the mode of life and the intake of poison extinguishes the 
already failing ovarian function. There is also the possibility that 
they are examples of secondary sterility. 

In one case of mine, the woman aged 37 years had borne five daughters, and it 
was of some importance that a boy should be bom to inherit the estate. After the 
birth of the last child she had a prolonged illness, in which morphia and chlorodyne 
had been freely given. When she recovered she became an addict. Physically she 
was a perfect figure, her pelvic organs %vcre normal, and the tubes were patent. 
The husband was also normal. She was treated by experienced physicians for the 
drug habit, but to no purpose, and despite all efforts she did not conceive again. 
The solo physical change was an increase of adipose tissue, the result of her indolent 
life. 


The Investigation. The patient shoiUd be questioned about her 
menstrual periods, as to regularity and length, and whether she has pain 
at or between the periods, the presence of leucorrhcea, and whether it 
commenced before or after marriage ; if she has conceived, details of 
the miscarriage or labour and subsequent convalescence, whether she 
has been treated before, and if so, what treatment was adopted. The 
past medical history, age at marriage, how long married, any family or 
constitutional disease, are all questions which may throw some light 
on the problem. 

The age and description of the husband should also be ascertained ; 
he should be interviewed and questioned on his early experience of 
venereal disease, if any. Information about his habits ■with regard 
to physical exercise, games, alcohol and nicotine should be sought. 
The question of coitus and whether associated with pain, pleasure, or 
desire ; the frequency is most important, for it varies from once in 
two to three months to seven or eight times a week, the latter being 
the most frequent cause of delayed conception in the recently married. 
It is of the utmost importance to ascertain whether normal intercourse 
takes place, for though the reply is frequently satisfactory, when the 
vaginal examination is made it is clear that penetration has never 
taken place. Penetration is not absolutely necessary for conception to 
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abnormal growth of hair in unusual parts of the body. The catamenia 
are regularly irregular, scanty, and associated witli dysmenorrhcea. 
All these defects do not indicate absolute sterility, but they do place 
her in the class of relative sterility when the husband belongs to the 
same group. 

^ahiutritwn. AYe are probably rarely consulted for sterility by 
anyone who is suffering from an actual want of food, but I am con- 
vinced that we are often consulted by patients whose diets are deficient 
in some respect or other ; and I have been surprised to hear of preg- 
nancies in which I had supplemented the diet but bad given no other 
treatment. Gibbons quotes an experiment of the Highland Agri- 
cultural Society in which special food was supplied to sheep at the 
approach of the breeding season ; the percentage of lambs bom was 
greatest in the flock which had received the special diet. A further 
infcerestirg observation was made, that if the special diet were given in 
excess fertility was lowered. Sampson Handley quotes the case of a 
large stock farmer in America' who was threatened with ruin owing to 
the infertility of his stock. He imported fresh blood into his herds but 
to no purpose. On expert advice he mixed a small quantity of iodine 
■Nvith the drinking water of the cattle and the result was surprising, for 
his herds became normal in the number of pregnancies. There is lUi 
doubt that the vitamins play an important part in reproductiM' 
power, but there is no unanimity on specific details. 

Clean good milk, meat, eggs, green vegetables and fresh fruit haN < 
special value. The richest among vegetables are lettuce, leeks, orangi ' 
and tomatoes. The ear of wheat is particularly abundant in essejit i 
vitamins and is the main constituent of Bemax; the essential vit 
min is present in bread made from wliolc meal and wanting ui r'' 
white loaf made from flue meal ; it is largely deficient in tinned .t i 
preserved food. Tliis que.stion of a suitable diet is of consider-i' 
importance to-day when we see the modem girl eschew proper nn 
in the effort to attain a sylph-like figure. 

Drugs. The abuse of drugs like morphia, chlorodyne, cocaine <i 
alcohol is responsible for sterility. These habits are found in t 
classes of women to-day; in young in the early twenties 
restless disposition, constantly seeking new stimuli or thrills ^ 
generally finding them in excessive cocktails or cocaine: second 
in women of mature age nearing the menopause who find pcaci 
morphia, chlorodyne or alcohoL The former, in my experience, li • 
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omi series of cases the man was solely responsible in 30 per cent of the 
cases ; why, then, should the woman be put to the suffering and 
inconvenience of the further steps of examination if the husband is 
incapable of fertilising her 1 

When the condition of the husband is found to be favourable, I 
proceed to examine the cervix and the vaginal discharge when abnormal. 
The secretion in the cervical canal should be tested for its chemical 
reaction, and a drop of the secretion examined under the microscope. 
A further examination of the cervical canal contents is undertaken 
within two hours of coitus, for after this time little or no information 
may be obtained as to the fate of the spermatozoa. Li those cases 
where living spermatozoa are recovered I proceed to the next step, 
viz. inflation of the tubes, but where none are found the examination 
is repeated after the patient has used an alkaline douche of sodium 
bicarbonate and sodium chloride half an hour before coitus. If again 
negative, the cervix is painted with picric acid solution, and crayons 
of ichthyol and glycerine are placed in the cervical canal nightly for ten 
nights, followed by a douche of 0*5 lactic acid in the morning. At the 
end of three weeks post-coital examination is again undertaken, and 
when satisfactory the patient is referred for three months as a trial 
period ; if no pregnancy ensues, examination of the tubes is undertaken. 

Investigation continued. Injlalion. Inflation of the uterus and 
tubes ^as first carried out by Rubin of New York, in 1919, and he 
elaborated the procedure and apparatus until the test became a 
clinical possibility. He first used it to deterndne the patency of the 
tubes, but later claimed it as a therapeutic measure with a 10 per cent 
success of pregnancies in sterile women. Rubin’s apparatus was found 
to be too cumbersome for clinical use, and a much more convenient 
instrument is either Provis’s modification of Currie’s apparatus, or 
Reynolds’ pocket insufflator, which is most convenient in the consult- 
ing room or if called upon to carry out the test in the country. 

Provisos A]3j)arcUus (^g.l450). The necessary parts are: {l)asparklet 
of carbon dioxide ; (2) a manometer ; (3) a -wide-mouthed jar for water 
in which is placed the volumeter (C) ; (4) a uterine tube. The sparklet 
(F) is placed in a holder (G), which, screwed up, drives a pin through 
the head of the sparklet. The carbon dioxide thus liberated is now 
controlled by a stopcock (H). When the stopcock is opened the gas 
flows through the rubber tubing into the volumeter (C) and thence 
into the jar which holds water. The jar is connected by tw'o tubes, one 
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P) to the manometer which registers the pressure, and the other oi 
(E) to the uteme tube. The stopcock can be used to control the flo 
of the gas, which should only be allowed to flow slowly and evenly, i 
that the needle of the manometer mounts steadily. Before attaching tl 
gas connection to the uterine tube, the apparatus should be tested t 
see that all joints are sound. This is done by pinching the rubber tube 
leatog to the uterme tube and turning on the gas ; if there is n 
leakage the needle remains steady. 
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way is to close the canal around the tube by moderate compression 
with a suitable forceps (fig. 1451). 







Fig. I4SI. — Aittbqb'a FoacEra. 


Reynolds^ Apparatvs (fig. 1452). This apparatus for insufflation of the 
Fallopian tubes was designed to provide a small, compact, and easily 
portable outfit by means of which COj could be used. 

The apparatus measures Sf" x 3|" x 3", and can thus be carried 
in one's ordinary instrument bag mthout necessitating an extra and 
bulky case such as that required for Provis’s instrument. 

As the illustration shows, it consists of a holder for sparklet bulbs 
connected by a needle valve to a pressure chamber on which is mounted 
a manometer. From this pressure chamber a connection leads by 



Fig. 1462,— Bivsolds’ APPARixus. 


rubber tubing to the uterine cannula. A relief valve is provided which 
can be set to any desired pressure. Should the supply valve be opened 
too fully and suddenly by any inexperienced assistant, this valve will 
immediately function and prevent the possibility of any accident from 
too high a pressure. 

The whole apparatus is made of metal wth the exception of the 
glass front to the manometer. It is simple in construction with nothing 
much to go %VTong, and it is easy to use. 

Reynolds has devised a forceps which helps to compress the canal 
and at the same time afiords an attachment of support for the uterine 

tube (fig. 1453). 
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The twin vulsellum foTceps was devised to enable the uterine 
cannnla to be fixed in position with the cervix gripped tightly round it 
without the necessity of either cannula or vulsellum being held by the 
surgeon, whose hands are thus free for operating the insufflator or 
auscultating the abdomen should he so desire. 

The forceps are separated and one applied to each lip of the cervix, 
after which they are re-connected by means of the telescopic crossbar. 
The cannula is then passed into the cervical canal and its stem placed 
between the plates of the clamp. Sufficient pressure is made upon the 
cannula for the conical end to block the canal completely, and the 
clamping screw is tightened up. By this means the cannula is held 
firmly in position. 



If Forsdike’s pattern of cannula is used instead of the conical- 
ended type, the cannula should be passed into the uterus and then a 
suitable grip taken of each cervical lip in order to close the cervix 
tightly round the cannula. The ball-and-socket joints on which each 
vulsellum is mounted provide free movement in any direction to enable 
a lateral grip of the cervix to be taken, which facilitates the complete 
closure of the canal. The cannula is then slid into the clamp and the 
screw tightened up. 

CoiUra-indicalxoixs. There are certain well defined contra-indications 
to the operation of insufflation : 

(а) There must be complete absence of pelvic infection or sup- 
puration ; no pelvic tenderness, irregular swellings or fever. 

(б) It must he carried out in the absence of uterine haroonhage, 
and at an interval from the menstrual period, thus avoiding 
any danger of air-embolism. I reported a case of an embolism 
in the Lancet, December 19tb, 1925, which occurred in an out- 
patient. Fortunately I was proceeding slowly and carefully, 
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and at the first sign of difiSculty I lowered the pressure in the 
uterus by disconnecting the rubber tube at the uterine joint, 
thus possibly averting a disaster. The patient recovered com- 
pletely in a few hours and was discharged next morning from 
hospital. 

(c) It is important to exclude any grave cardiac lesion, for an 
unfortimate result might ensue from the passing of the uterine 
tube without the added stress of introducing gas into the 
peritoneal cavity. 

(d) Any advanced pulmonary lesions or other systemic disease 
would preclude the advisability of conception and therefore 
inflation should not be undertaken. 

The production of pneumo-peritoneum was in the early days tested 
by an X-ray examination of the abdominal cavity ; but this is certainly 
not necessary as it can be proved by clinical signs. It was further 
claimed that the distribution of pain showed whether one or both tubes 
were closed, and if the pain w'ere mid-line that the tubes were closed 
in the region of the cornua. It will be known to anyone who has had 
much experience of inflation that the tension pain complained of by the 
patient is generally referred to the hypogastric area, and she is never 
able to locate the pain to one or other side, still less to describe it as 
limited to or near the mid-line. 

Fortunately the presence of a pneumo-peritoneum as proven by 
X-rays is only necessary in exceptionally fat women, where even 
though the pressure be raised to 300 mm. Hg. the gas only trickles in 
slowly. In ordinary cases by my technique it can be diagnosed ^vith 
absolute certainty by percussion over the suprapubic area, by auscul- 
tation over both tubes when the bubbling of air is heard over one or 
both sides, by the flow of gas, and finally by the effect of the presence 
of gas under the diaphragm when the patient has assumed the erect 
position. 

I do not hesitate to employ a pressure of 300 miii. Hg. provided the 
patient is conscious and tolerates it, and if once the pressure registers 
that point, then I know no further test is necessary ; the tubes are 
closed unless the uterus is in complete retroversion. It is a disadvan- 
tage to aniBsthetise the patient, for it is not safe to exceed a pressure of 
200 mm. Hg. if the patient is unconscious, and that pressure does not 
prove the tubes to be closed. “Wliereas if the patient is awake she 
does tell you all about the pain, and the pressure is adjusted accord- 
ingly. Gas may pass through normal tubes at any pressure from 
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40-120 mm. Hg., and there is never any doubt about the patency of 
the tubes at these levels. The needle of the manometer mounts 
steadily when the gas is turned on, and suddenly stops as it begins to 
fall "n-hen gas enters the peritoneum ; if the pressure system has been 
adequately tested for leakage at joints before use, and there is no back- 
flow from the uterus, which can be demonstrated by filling the v'agina 
with saline solution, it must have entered the peritoneal ca\'ity. In 
other cases the pressure may rise to 200 mm. Hg. before the gas flows 
into the peritoneiun ; however, if it then flows freely it has no signifi- 
cance, but where it merely trickles through it is probable that stenosis 
of one ox both tubes is present. In some cases the pressure may he 
raised to 300 mm. Hg. and the needle sinks slowly, showing there is no 
doubt that obstruction, exists in both tubes and it is ^vise to proceed 
to the next step of investigation by means of Upiodol. 

The Technique^ A day is arranged to avoid the menstrual period, 
four or five days after the termination being a convenient and safe 
time. Glycerine plugs of gauze are introduced into the vagina on the 
night preceding the examination, and should be placed so as to be in 
contact with the cervix. The plug is removed next morning at the 
time of the examination. The patient is placed upon the table in. the 
lithotomy position, the table being tilted slightly into the Trendelen- 
burg poation to make the pubic area the dome of the abdomen. The 
plug is removed, a Sim’s speculum is passed, and the vagina and 
cervix are mopped with dry mops ; the vaginal wails are then 
thoroughly painted with iodine. The cervix is fixed with a tenaculum, 
and the sound is passed followed by Xos. 1 and 2 dilators, and the 
uterine tube is introduced as far as it will go. The tube is then connected 
to the apparatus by stout rubber tubing, a layer of vaseline completing 
the security of the joint. The lips of the cervix are now pressed 
together by special forceps so as firmly to surroimd the tube. The 
vagina is filled with saline and if the gas blows back from the uterus it 
is immediately recognised. The percussion note over the pubic area is 
sounded repeatedly and memorised as far as possible- The gas is now 
turned on slowly and the needle allowed to rise steadily. ’iVhen the 
needle begins to fall, gas is pas^g into the peritoneum. Auscultation 
over both ovarian regions will enable us to hear the hissing or bubbling 
of gas as it escapes from the Fallopian tubes, and it may be possible to 
tell whether one or both tubes are patent, but no value can be attached 
to the distribution of pain over the lower abdomen as to whether a tube 
is blocked or where is the site of the obstruction. "When no gas passes at 
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a pressure of 300 inm. Hg. the tubes may be definitely regarded as 
closed, and if the uterus is not completely retroverted they are closed 
pathologically. To follow this technique it is essential to carry it out 
without anaesthesia, for it is only in a conscious patient that it is wise to 
use a pressure of 300 mm. The greatest safeguard of a conscious patient 
is pain ; any hollow viscus placed under the tension causes intolerable 
pain, and the patient will complain when the Fallopian tubes are dis- 
tended, and the conclusion may be safely draum that the tubes are closed 
if and when that pressure is reached. With an miconscious patient 
an arbitrary pressure limit of 200 mm. Hg. is the maximum consistent 
\vith safety, and a negative result at that pressure tells you nothing. 

Further evidence of the passage of gas into the peritoneum is 
yielded by the suprapubic percussion note which has now become 
tjTnpanitic, and final evidence will be obtained when the patient 
resumes the erect position, for they complain of pain and pressure in 
the diaphragmatic area which is frequently referred to the shoulders. 

It is important to use the minimum quantity of gas in obtainmg the 
result, for a large quantity may blow up the abdomen like a drum ; 
it is also necessary to keep the patient in the recumbent position for 
some hours. Even with small quantities she may feel discomfort and 
pain in the shoulders for 24-48 hours. With experience 40-50 cc. of 
gas will be foimd sufficient to obtain a diagnosis. If no gas passes, 
make sure the uterus is not in retroversion before concluding that the 
tubes are blocked. 

Insufflation of the tubes may give rise to feelings of faintness and 
occasional vomiting, but these quickly pass off if the patient maintains 
the recumbent posture. Carbon dioxide is more rapidly absorbed than 
air and I find fewer complaints since I have been using the sparklet. 
With the small quantities of gas I now use, the patient is able to resume 
her activities -within a couple of hours, and I carry out this procedure 
upon out-patients who return home as soon as they are dressed. 

In cases where inflation fails, it is of importance to establish the 
seat of obstruction, for where the tubes are disorganised or the obstruc- 
tion occurs at the uterine end of it, most surgeons will agree that 
operation holds out little or no hope, whereas if it can be sho-vMi that 
the tubes are patent as far as the fimbrise, the chance of restoring the 
lumen by a suitable operation offers a reasonable prospect of success. 
Injection of lipiodol ^yill reveal the site of obstruction. 

Results of Inflation. In drawing conclusions from even a large 
number of cases it is not possible to exclude fallacies j nevertheless, 
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when we find a number of pregnancies occurring in patients who have 
remained childless despite a normal marital life, but who conceive after 
inflation, one is entitled to conclude that they stand in the relation of 
cause and effect. Rubin claimed 10 per cent of pregnancies as the 
result of inflation, my own series of cases shows 13 pet cent of preg- 
nancies. We have to remember that conception occurs in a small 
percentage of patients after dilation of the os alone, and as a degree 
of dilation takes place during inflation that may have some influence 
upon the results. We also have to remember coincidence ; two patients 
married three and four years respectively consulted me for sterility. 
Inflation was postponed pending investigation of the husband ; both 
became pregnant before further action was taken. The successful cases 
in my series varied in history from two to ten years, and conception 
occurred in the majority of patients within six months. It is my 
experience that six months is the limit of time in which pregnancy 
may he expected after inflation. 

Invesligaiion by Lipiodol. Lipiodol is a viscous oily compound of 
iodine 40 per cent, the opacity to X-rays being due to the iodine. 

Contra-indications. Pelvic infection or suppuration os shown by 
swellings, tenderness or fever. Infections of the vagina or cervix. 
Grave cardiac or pulmonary disease. 

The injection should be made between periods, and an aperient 
should be taken the night before to ensure the bowels being emptied, 
thus facilitating the radiogram. A glycerine plug is introduced into 
the vagina the night before in order to soften the cervix. The patient 
is placed on the table in the lithotomy position, the vagina and cervix 
are dry swabbed and thoroughly painted with iodine, and a Sim’s 
speculum is passed. The uterine sound followed by Xos. 1 and 2 
dilators are passed into the uterus. The uterine tube, which is attached 
by stout rubber tubing to a 20 cc. Record syringe, the whole system 
containing lipiodol up to the 10 cc. mack of the syringe, is now passed 
into the uterus as far as it ivill go and the cervix-forceps compresses 
the cervix snugly around the tube. The vagina is now plugged with 
gau 2 e to support the tube and forceps and to prevent the escape of 
lipiodol on to the X-ray table. A practical point of importance is to tie 
the rubber joints at both the uterine tube end and the end attached to 
the syringe, as otherwise the od may escape through the joints, and the 
procedure will have to be repeated. The patient is then transferred to 
the X-tay couch and the oil is slowly hut firmly injected into the uterus. 
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By pitmUsion of H. S, Leitit Co. Ltd., frotn “Sitryldi/ in Ho wn.”) 



Pty. 1455.— Shows ob Tpbb Patbst asd o’?* Closed. 

This photograph shows the nterus and right tnbe fall of hpiodciL The left tube is only shown 
at the coma, tumuig baekwanla, and is only patent at the point where ‘t leaves the nterua 
From this photograph one would say that neither tnbe was patent, for theie is no Lpiodol 
free m the peritoneal canty. Patient, wf. 29 yrai^ married 8 years, no pregnancy. InHatios, 
Becember, 1926. lajoodd, Becemher, 1927. 

{Bypemijfion of U. K. Lovir «t Co. Ltd., from “SUnlJy i» H’omra.”) 
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the flow of the oil heiog observed through the fluorescent screen, ai 
when the patient complains of pain or the oil is seen to reach tl 
pavilion of the tube a photograph is taken. Pain is complained 
when there is tension behind an obstruction, and it continues and 
mtensified while the pressure is maintained or raised and is instant 
relieved when the pressure is lowered. When pain is produced our objei 
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are precautions to be observed before concluding that the tubes are 
blocked — for instance, ^vitll a fully retroverted uterus no oil will get 
through. Again, it is often difficult to decide from the radiogram 
taken at the time of injection whether the oil has reached the peri- 
toneum, and it is essential to take another radiogram in 24 hours’ time 


Fij. 1457.— Shows both Tu3cs Closed %t Cor\0a. 

This picture tliows the uterus and the commencement of the F&Uupian tubes. The Utter are 
blocked immediately after they leaie the utera*. and of course tbeieis no hpiodol in the pen. 
toneum, nor was there when a second picture was taken a few days later. This is the tj-pe of 
case which should neret be submitted to operaUeo. for not only are the tubes closed at the 
point seen in the photograph, but they are also probably completely disorganised beyond it, 
and there IS no hope of relieving the condition. I have operated upon three similar cases, only 
to hnd complete destruction of the tabes. Taken from a patient at. 2l jears; she was 
married when IS years of age, and had her one child before sLe was 17 years of age; her 
labonr lasted three daj-s, and she was up and doing in lea days, but has never been pregnant 
smce =7 years’ sterility. 

(By pemiiMioB of li, K, Letois Js Co. Ltd , from " Sterility in iroinen.") 

wbicb ^vill dispel all doubt. A further precaution necessary is an 
interval of a few days between a negative inflation and the injection of 
lipiodol, to give air imprisoned in a closed tube time for absorption. 

Effects of Lipiodol. Lipiodol is completely absorbed in the peri- 
toneum in 7-10 days, though in a closed tube a shadow may persist 
for many months, ultimately disappearing. For 2-3 days following 
injection there may be some slight uterine hajinorrhage, but it passes 
off without any general disturbance. That no peritoneal irritation is 
produced was shown in several cases where I opened the abdomen within 
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TreatoieiK. Before uuderteking any treatment of the womai 
which necessarily involves discomfort and pain, it is imperative t. 
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remember that in 30 per cent of cases of sterility the male is infertile, 
and therefore it is useless to submit the woman to any kind of inter- 
ference. An unreasonable proportion of the women who present 
themselves to me for sterility have already undergone various surgical 
operations, for instance, dilatation and curettage, plastic operations 
on the cervix, dilatation of the vagina, and Gilliam’s operation, and 
some of them have been performed upon women whose husbands were 
infertile. It should, therefore, be regarded as an inflexible rule that 
the investigation of a case of sterility involves the examination of both 
husband and wife before expressing an opinion or undertaking treat- 
ment of the woman. 


CONDITIONS OF THE VAGINAL ENTRANCE AND VULVA WHICH 
INTERFERE WITH COITUS 

Ohsiru(iion to the vaginal orifice may be produced by an imperforate 
or rigid hymen which completely bars access. When the hymen itself 
appears normal, there may be a membranous septum immediately 
above it, giving rise to the same difficulty. This membrane is rarely 



F>g. 1459.— Shows Lifiosol PurcsBO mBooaaovT thb Peltis. 

A photograph of the earns patient aefig. 1455 taLenau days later. The oil is eeen to be (cat- 
tered throughout the pouch of Douglaa and peleie pentoneum s eome of it remain* in the 
right tube, but tbie can only be decided by a further photograph a week later, when the oil 
will have been abeorbed {torn tbo peritoneum. 

{Bi/ pfriaifncH 0 11. K. Lnrit d Co, Ltd rfmm" StiriUlj/ in Hoincb,”) 
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complete, but when it is it results in concealed monthly periods with 
hsematrometra ; it is generally sufficiently perforated to allow the 
catamenia to flow away. 

As a rare form of obstruction there may be a membrane stretched 
across the upper part of the vagina. In this case the cervix cannot be 
seen until the diaphragm is excised. 



snmp m obstructions are frequently associated with 

of the occludmg membrane may remove only a part of 

The^r ™ 

under r»prf™i° membrane should be excised 

fert jTl, bolng carried round the circum- 

W, i o catgut autnxe 

clo«athewoundmordertoavoidtheformationoffibronatisre.in.ere 

a n^owmg „£ the vagmal entrance b present, or relative narrowing, 
^ m of pronomced disproportion between penb and vagina, a 
taear mci^n mto the posterior vaginal wall and stitching the Lund 
op m the transverse direction wiil effect the necessary widening. It b 
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most important that violent stretching and tearing of the tissues at the 
vaginal orifice should be avoided, for it is followed immediately by 
very painful coitus, and more remotely by the formation of fibrous 
tissue, which again narrows the entrance. A clean incision, ivith careful 
suture of the wound, followed by gradual dilatation \vith vaginal 
dilators, commenced three days after the operation and carried on 
daily, will end satisfactorily. 




.A. LiDe.tr nioujoa for n idemng 
the Tsgma] entrance. 


Jf. The incuioo b^mg etitchn] up 


[Bji pirmtMtonof H. K. Levti Co. Ltd., from " Stertlilg la IFomea.”) 


Fissures. Inflamed carunculse myrtiformes, excoriations, etc., may 
be exquisitely painful, and so prevent coitus. It is a not uncommon 
condition in the early days of married life, when they may become 
infected with pyogenic organisms. Coitus should be stopped, and the 
patient advised to take mild antiseptic baths. Careful drying aftenvards 
and the application of a little boracic ointment for ten days will restore 
the parts to a normal condition. In a few cases the hymeneal tags 
ivill need to be excised before the condition is relieved. 

Urethral caruncle in the later years of life is responsible for quite a 
proportion of the patients suffering from dyspareunia. They generally 
grow from the lower end of the posterior wall of the urethra, and may 
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be sessile or pedunculated ; some of them are exquisitely tender to the 
touch, and even produce painful micturition. When the painful variety 
is present, coitus is impossible owing to pain. The treatment is svugical ; 
where possible the caruncle should be completely excised, taking care 
that the incision passes through normal mucosa on all sides of the 
grouth, otherwise it not infrequently recurs within a few months. The 
healthy mucosa should be brought together with fine catgut sutures. 
In cases of sessile caruncle, where a radical excision may be inexpedient, 
the gro\vth must be completely destroyed with a fine galvano-cautery 
point, care again being taken to exceed the limits of the g^o^vth and to 
allow sufficient penetration so that the deeper parts may be reached. 

Vulvo-vaginiiis and Barlholins abscess are due to infection by 
various organisms, the commonest of which is the gonococcus. The 
swelling, oedema and pain prevent intercourse. The vulvitis and 
vaginitis ahoxdd be treated by sitz-baths, douching, and drainage, wth 
complete rest in bed. In cases due to abscess of Bartholin's gland, 
the abscess should be drained and the gland excised. 

Maldevehpment of ike uterus. Where the uterus is represented by 
a small mass of tissue, it is usually accompanied by primary amenorrhcea 
and defective secondary sexual characters, and there is no hope of 
relief. 

In cases where the uterus remains in the “ infantile state,” in 
which the body is small but the cervix long, there may be scanty and 
irregular periods associated ^vith dysmenorrheea. A few of these cases 
are merely instances of delayed development, and may become rela- 
tively normal as late as the twenty-first year *, the majority, however, 
persist in the same condition throughout life, and are absolutely 
sterile. Any local treatment of this condition is of no avail, and 
attention must be devoted to the endocrine glands, either by way of 
admimstration of the various preparations of thyroid, ovary, pituitary, 
etc., or by way of an attempt to stimulate the glands with X-rays. 
It is well recogmsed that, ■with the exception of thyroid extract, these 
products are practically inert when given by mouth. There is some 
response to soluble products of the ovary given hypodermically, but 
the results are not constant and are therefore unreliable. However, in 
two cases in which I gave a course of injections of a water- 
soluble hormone of the ovary, the patients became regular each 
month with periods of 3— t days where it had formerly been a 1-day 
show. 
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Stimulation by X-rays, (a) Pituitary. In six cases of nialdevelop- 
ment of the uterus, three were associated with primary amenorrhcsa, 
and three with scanty periods of 1-1^ days in 3-4 months. The three 
wth primary amenorrhoea did not react at all ; the other three 
improved considerably for a time, but then gave up treatment. 

(6) Ovaries. Stimulation of ovaries by radiation requires a fine 
decision and most careful administration, for the margin between 
stimulation and destruction of these poorly functioning organs is a 
very narrow one. Two of these cases showed no response, and treat- 
ment was stopped. One case became regular each month for six months 
and then abandoned the treatment. One became regular and re- 
mained so, but as far as I know remains sterile. 

One had been married nine years, was childless, and had never been pregnant. 
She had a small retroverted uterus with elongated cervix, scanty and irregular periods, 
with some pain. She had six exposures at about a month’s inters'al between each 
dose. She gradually became regular each month of four days’ duration, and the 
following year became pregnant and was later delivered of a normal son. 

Bubiu claims nine conceptions out of twelve patients treated in 
this way. 

In the lesser degrees of under-development, such as we find associ- 
ated OTth a small acutely flexed uterus, conical cervix, and small os 
uteri, a condition which is reflected in regular but scanty periods, 
dysmenorthcea, and sterility, numerous operations are recommended. 
The object of these operations is twofold ; (o) the dilatation of the 
cervical canal, and (6) the straightening out of the flexion, neither of 
which seems to have a rational basis. 

The canal which permits the menstrual flow to pass is of ample size 
to permit the passage of spermatozoa, and therefore it w'ould seem 
indefensible to dilate it, an argument which applies mth equal force 
to the attempt to undo the flexion. But we know that in cases where 
there are no other causes for the infertility a fair number become 
pregnant after this operation, and that is the justification. Dilatation 
of the cervix in these cases should, however, be undertaken wth the 
greatest care, for sometimes it is impossible to pass even a sound into 
the uterus o^dng to the small calibre of the canal and the acute angle 
of flexion, and perforation of the uterine wall is a grave danger. These 
patients should be carefully prepared beforehand, by means of vaginal 
douches and glycerine plugs for several nights ; in this way the cervix 
is softened and the passage of an instrument is both easier and safer. 
Curettage should only be done when there is a decided indication for 
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it, and tEen only lightly, for it is possible to produce a permanent 

amenorrhffia if performed too vigorously. 

Laminaria tents are sometimes recommended for the purpose of 
dilatation of the cervical canal, and they do succeed very well in 
thoroughly dilating it ; but I am convinced that, however thoroughly 
prepared, they do occasionally give rise to infection of the endometrium, 
and this is to be avoided at all costs in dealing with sterility. I have 
therefore long since abandoned their use in these cases, and rely wholly 
upon the xise of glycerine plugs in the vagina ; in this way the cervix is 
softened and rendered dilatable without the introduction of a foreign 
body into the uterine cavity. 

The emplojpnent of a sietn pessary. I think most surgeons who have 
studied the problem of sterility will agree with me when I say that 
these mstrnments should never under any circumstances be used when 
there is any question of infertility. They are introduced at the time of 
dilatation, and are left in the uterus for any time between I and 10 
days ; they are certain to be responsible for infection of cervix, uterus 
or tubes, and perhaps all three, and the longer they are left the more 
certain it is that infection %vill ensue. Theinfectionisrarely fulminating, 
but invariably of a low type which is manifested by cervical discharge, a 
uterus larger than normal, and some added pain at the monthly period. 
I have used these stems for dysmenorrhoea, but never for sterility, 
and the results were rarely satisfactory, for the flexion invariably 
returned, and the subset^uent symptoms were suggestive of a con- 
dition which could only be explained by a mild infection. 

The alternative to the use of a stem pessary for overcoming the 
acute angle of desion is dispensing with the cervical canal entirely by 
incision and suture of the posterior lip, thus making the internal os 
the 05 uteri. This is accomplished also by the more elaborate operation 
of Dudley. These operations upon the cervix for sterility show a 
complete lack of understanding of the fundamental importance of a 
healthy and normal cervix in the problem. A healthy cervix not only 
acts as a sanctuary for the spermatozoa, but it also secretes a medium 
which is not only favourable to, but probably also attracts them. A 
cervical canal which is laid open to the internal os must certainly have 
the microscopical characters and chemical reaction of the vaginal 
contents which we know are usually inimical to the spermatozoa. 
These operations frequently result in infection of the incision, leuco- 
irhcea, endocervicitis, and endometritis. Graves asserts that he has had 
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to perform a traclieloplasty on a number of patients in order to relieve 
the symptoms caused by the operation. He advocates a modified 
Gilliam’s operation as a means of undoing the flexion of the uterus, 
and he would lead us to believe that these uteri are soft and flaccid, 
and as clay in the potter’s hands; whereas the flexion is due to the 
muscular and fibrous tissues which can only be altered in shape or size 
by physiological causes. Any form of Gilliam’s operation will not 
change the shape of the uterus ; the most it can do is to alter its 
position by moving it as a whole through a small arc of a circle, and 
any success attending such an operation must be due to whatever 
baclavard displacement of the cervix takes place. I do not feel justified 
in using any of these operations for cases of sterility. 

Infections. An infected cervix is a common cause of sterility, and 
it should be thoroughly investigated before proceeding to the more 
elaborate measures of inflation and the employment of opaque bodies. 
The signs of infection are a muco-purulent discharge, swelling and 
engorgement of the portio, erosions, Naboth’s follicles with or •without 
lacerations, and eversion of the cervical endometrium. 

The normal cervical secretion is small in amount, transparent, and 
glistening, with the tenacity of white of egg, and alkaline in reaction. 
The secretion which normally fills the cervical canal presents the same 
characters, but it is exceedingly tenacious, and when dislodged comes 
out in one large drop. It forms a barrier to the invasion of the uterus 
by organisms which have gained access to the vagina. When the 
cervix is infected, this secretion becomes opaque in appearance and 
acid in reaction, and is a suitable medium for the upward spread of 
infection, but oflers an impenetrable barrier to spermatozoa. 

The common causes of infection are : excessive coitus, douching, 
pessaries, late gonorrhoea, lacerations, new growths, and tubercle. 

Excessive coitus is responsible for a passive congestion of the pelvic 
organs, and the cervix reacts with an increased secretion, on account of 
which the patient comes complaining of the " whites.” In appearance 
the cervix looks somewhat swollen, "with some degree of cyanosis. This 
condition is probably an infection by organisms of low virulence. 
Regulation of sexual life, together rvith mild alkaline douches, is 
usually sufficient to remedy non-specific infections. 

Douching. It is a common experience to find that after marriage 
women make a habit of douching regularly, either >Yith a view to 
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cleanliness, or more frequently with the object of preventing an early 
conception. After a time they complain of a vaginal discharge, and 
when examined the vagina and cervix have the appearance of a sub-acute 
infection. This infection ia produced by strong chemical irritants, the 
most notorious being lysol and mercury, and the use of a septic nozzle. 
The common domestic instrument in use for douching is the Higginson 
syringe, the nozzle of which goes into the rectum or the vagina according 
to requirement. It may he washed after use, but is never sterilised, 
and is quite capable of conveying infection from rectum to vagina or 
vagina to rectum. This type of infection uill clear up if the douching 
is stopped, and pessaries of 1 per cent lactic acid are introduced into the 
vagina on alternate nights with a douche twice a week. 

Foreign bodies. Pessaries for support in prolapse, rubber caps and 
gold buttons for the prevention of conception, give rise to a chronic 
infection of the cervix with offensive discharge, despite the utmost care 
and cleanliness of the patient. No treatment is of any use as long as 
the foreign bodies are present, but after their removal the condition 
frequently clears up xmder mild antiseptic and astringent douches. 

Fate gonorrhoea as a cause may be impossible to prove by micro- 
scopical investigation. It is associated with a thick, yellow, cervical 
discharge, extensive erosions, follicular cysts, thickening of the Fallo- 
pian tubes, and evidence of infection of Bartholin’s glands and ducts. 

The treatment of cervicitis due to this organism requires much 
patience and discretion, and frequently fails owing to a limited 
understanding of the pathology of the condition. 

In a few’ cases, w’here the infection has not yet gained access to the 
recess^ of the glands, local treatment will show" a certain number of 
successes. In this type of case it is necessary to deal not only with the 
portio but also wth the cervical canal asfaras the internal os, taking care 
not to go beyond it. A Fergusson’a speculum, should be pa^ed into the 
vagina, the patient being in the lithotomy position. The cervix is 
manceuvied into the centre of the field, the discharge is removed 
with a dry pad of gauze, and a probe armed with wool and moistened 
with liquor potassse or hydrogen peroxide cleanses the cervical canal 
of all tenacious mucus and discharge. When this is completed, a Play- 
fair’s probe covered with wool and moist with iodised phenol, saturated 
solution of picric acid, or 10 per cent solution of silver nitrate should 
be passed into the cervical canal and thoroughly rubbed into tlie 
surface. Pontampons of glycerine and ichthyol should be used on 
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alternate nights between the painting, and a douche of 1 per cent lactic 
acid taken the following morning. This procedure may be carried out 
once a week for a month, but if no improvement is 8hp^vn it had 
better be abandoned, for a deep cauterisation of the cervix must be 
avoided when the object is child-bearing. 

In chronic cervicitis, erosions and follicular cysts are the indications 
that the compound racemose glands of the cervix are infected, and 
treatment of the surface by pigments and caustics is consequently of 
no avail in curing the infection. Strong iodine, iodised phenol, picric 
acid, and nitrate of silver will change the appearance of an erosion 
temporarily, but cannot and do not affect the pyogenic processes 
proceeding in the depth of the tissues. As a means of cure we can 
dismiss these methods. 

There are two methods only for curing the infection : (1) operation, 
and (2) electro-therapeutic ; (a) ionisation, and (6) diathermy. 

The operations employed, Schroeder’s, Sturmdorf’s, and amputation, 
have the object of excising the infected gland-bearing areas of tissue, 
and when well performed will result in cure of the disease, but from the 
standpoint of sterility the operation removes one of the essential 
factors necessary to the welfare of the spermatozoa. The cervical 
canal not only affords shelter to spermatozoa, but it also secretes a 
medium which is favourable to them, and to replace these glands by 
non-secretory fibrous tissue which takes the chemical reaction of all the 
vaginal contents must necessarily interfere wth the prospect of con- 
ception. Leonard reported the results of 128 cases of amputation of 
the cervix performed at the Johns Hopkins Hospital. Of this number 
72 were married women menstruating regularly and below the age of 
40 years ; the remainder were over 40 years, and were at or had passed 
the menopause, or had previously undergone double salpingectomy. Out 
of these 72 cases, only 14 subsequently became pregnaiit= 19-4 per cent, 
although 50 of them were parous womeu, which means that four-fifths 
of the women remain sterile after this operation. Therefore as a 
treatment for sterility there is little to be said for it. 

Ionisation in suitable cases is the best therapeutic measure for cases 
of sterility, but it should never be used where there is any evidence of 
chronic salpingitis, as it may reawaken the inflammatory process. The 
patient is placed in the dorsal position mth the pelvis well raised, so 
that the contents of the vagina will not flow out. A medium-sized 
glass Fergusson’s speculum is-passed, and the cervix carefully centred. 
The 08 uteri is dried and cleansed with small sterile gauze swabs ; 
‘similarly the cervical canal is dried and cleansed. A malleable zinc rod, • 
\oL. 2 y • 
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protected with rubber tubing so thatonly inches of metal are exposed 
at the tip, is now passed into the cervical canal ; this is connected \vith 
the positive pole of the galvanoset. A solution of sulphate of zinc, 
20 grs. to the oimce, is now poured into the speculum until the cervix 
is covered by it. The negative pole of the galvanoset is a large flannel- 
covered pad which is soaked in warm saline and applied to the thigh 
or abdomen. The current is turned on and slowly advanced to 20 
miliiampeies, reducing the strength immediately if the patient com- 
plains of pain. The trearment is continued for fifteen to twenty 
minutes. By this method ions of zinc are earned into the depths of the 
tissues. The treatment should be carried out not oftener than ririce 
a week, and persevered with for three or four weeks. 

Biatherm^ is a form of high-frequency current, the purpose of 
which is to heat the cervix to a temperature of Ilo" F., a point which 
is theoretically destructive to gonococci. It seems impossible to con- 
struct a thermometer to register the degree of heat being generated in 
the tissues, and so the urethra is used as an indicator. At 1J5® F. 
sensations of heat pass over to the region of pain, and the sensitive 
urethra legbters tlus impression immediately, but the relatively 
insensitive cervix would require a much higher degree of heat before a 
sensation of pain was registered, and cautery efiects would he pro- 
duced. Therefore, the limit of tolerance for the urethra is first ioimd, 
and from this the strength of current for the cervix is deduced. This 
mode of treatment should be left to those who have experience of it, 
for while in skilled hands it has excellent results, it is potentially full 
of risk, and might easily defeat the object for which it was being used. 

lacerations. It is clear that a laceration without any complication 
is in no way a barrier to pregnancy, otherwise one or possibly two 
children would be the rule in family life, for it is almost safe to say 
that every parous woman has a lacerated cervix. A lacerated cervix 
becomes of importance where it is associated with infection, or where it 
is an indication of a previous infection which has spread to the Fallopian 
tubes and peritoneum ; when associated with a cervicitis, the treatment 
has already been discussed, and the treatment of the latter condition 
will be described later. 

New groxeths of the cervix, the commonest of which is the stalked 
submucous myoma. This tumour does not produce sterility by 
mechanical obstruction, but only owing to the discharge which arises 
from it. The treatment for this tumour is excision. 
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Cancer of the cervix does not prevent conception until the tumour 
has broken do^vn into an ulcer, giving rise to an offensive discharge 
which destroys the spermatozoa, for pregnancy mth an early carcinoma 
of the cervix is not so very uncommon. This applies equally to other 
forms of ulceration of the cervix, such as tubercle, syphilis, etc, 


MALPOSITION OF UTERUS 

Treatment of retroversion. In cases in which all other causes of the 
sterility have been excluded, what is to be advised in order to 
maintain the womb in a correct position — pessaries or operation ? 

Pessary treatment is worth a trial for a definite period of time ; 
in my practice it is six months. The objection to the use of pessaries is 
that they invariably set up a vaginal discharge, despite the utmost 
care in cleanliness and douching, and they frequently produce ulcera- 
tion of the vaginal wall through pressure. The only form of pessary 
for retroversion is the Hodge type, which is made of vulcanite, 
mthout india-rubber of any kind, for it is almost impossible to sterilise 
rubber wthout boiling it to destruction. This pessary should not be 
placed in the vagina and left there for two months until it is time to 
remove and clean it, but should only be worn for a few days at a time. 
My own practice is to replace the uterus and introduce the pessary 
two days after the period is over. It remains there for ten days, during 
which normal marital life is observed, and at the end of that time I 
remove the pessary until after the next period. After six periods I 
advise the patients to undergo operation, but where they are strongly 
averse to it I persevere for another six months, and at the end of that 
time I abandon it. Ring pessaries have no place in the treatment of 
retroversion. It is important to emphasise that the uterus must be 
replaced before the introduction of a pessary, otherwise the pessary 
becomes a certain liability and not a doubtful asset. 

Operation, This method of treatment is curative so far as the 
position of the uterus is concerned, and it has the advantage that at 
the time of operation the tubes and ovaries can be inspected and any 
defects dealt with where possible ; but it may not relieve the sterility, 
and it is only right to explain this to the patient before obtaining her 
consent. Many women would submit to an abdominal operation in order 
to become pregnant, whereas the majority would decline it as a means of 
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itstoiing the womb to a position which may or may not be the patient's 

normal. The operations advised are : 

(1) Shortening of the round ligaments. 

(2) Hysteropexy. 

(3) Uterine fixation. 

GSliam's operation, or some modification of it, is the ideal way of 
restoring the uterus to a forward position, for it produces the least 
possible disturbance of the pelvic contents. The uterus is slung and 
not fixed, and is free to enlarge normally under the stimulus of preg- 
nancy. Giles says that “ this method has the great disadvantage of 
anchoring the fundus low down on the abdominal wall.'* I disagree 
with him entirelv, for when the operation is not overdone, there is 
sufficient length of round ligament left between the cornua and the 
abdominal wall to undergo the growth of pregnancy, and the uterus 
rises normally into the abdomen. The drawback to this operation is 
that the round ligaments are frequently so attenuated and frail that 
the operation cannot be undertaken, in which case we have to fall back 
upon hysteropexy. 

Bysteroperij. as distinct from the older and now abandoned opera- 
tion of fixation of the body of uterus, is in most respects a satisfactory 
operation, and Giles coniiders it the best operation to perform in the 
circumstances. Nevertheless, it has fixation of the uterus as its object, 
although, of course, it is carried out low down on the anterior uterine 
wafi, and that part of the uterine wall is necessarilv cramped during the 
growth of pregnancy. However, in eighty cases of piegnanty following 
operation, Giles reports uncomplicated pregnancy and labour. Apart 
horn pregnancy, however, there is no doubt that this operation does 
embarrass the bladder, for it linuts the direction in which the viscus 
expands as it becomes distended, and this is no small inconvenience to 
tolerate. 

V tenne fixation is now abandoned for the child-bearing age owing 
to the interference with the proper expansion of the uterus during 
pre gn a n cy , thus causing difficult labour, and owing to the reports of cases 
which have resulted m intestinal obstruction. 

The treatment ofi fixed reirotemon. IThile fixed retroversion is 
almost certainly an indication of an old pelvic peritonitis, it does not 
always happen that the tubes are sealed and the ovaries buried, and 
while treatment for this condition has to be undertaken f'eneialiy for 
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dyspaieunia or dysmenorrhcea, the question of a secondary sterility not 
mfrequently arises. In the less severe cases palliative treatment may 
succeed in restoring the uterus to a fonvard position, and in one of 
my cases pregnancy ensued, but in this case the tubes were not sealed, 
hence the non-operative treatment. She was treated by thorough hot 
douching, glycerine tampons, and the mechanical massage of the 
mercury bag over a period of three months, at the end of which time 
the uterus was well forward. Two months later she conceived and was 
subsequently delivered of a full-time child. 

Operative treatment for these cases, unless imperatively required for 
dyspareunia, dysmenorrhcea, or pelvic pain, should never be under- 
taken for sterility alone until a hysterograra has been taken ^ and 
where the lipiodol is seen to fill the uterus but none is shown in the 
tubes, then from the point of view of sterility there can be no justifica- 
tion for opening the abdomen ; but where the tubes are filled up to 
the fimbrisB, there is some chance of a salpingostomy relieving the 
condition. 

Prolapse. In those cases in which it is shown that the prolapse is 
responsible for the sterility, the question of pessary or operation will 
have to be decided. A pessary will frequently suffice to support the 
uterus and keep the patient comfortable, and in a few cases conception 
may follow, but if it does not follow soon it is not likely to happen at 
all. Pessaries give rise to a disagreeable discharge which tends to 
become worse. This discharge is due to changes in the vaginal wall 
and the cervix, and while it is present there is no hope of pregnancy. 
Thft&e pessaries are only changed once in six to eight weeks, and 
despite the utmost care and cleanliness on the part of the woman, they 
are revolting to the eye and nose. In any question of sterility, there- 
fore, an operation is the best treatment. The type of operation is most 
important, and it must be remembered that prolapse of itself can be 
efficiently relieved by a vaginal operation, and that no abdominal 
operation alone will cure the condition. IVhere the tubes have been 
proved patent, a vaginal operation is all that is required, but the 
greatest care is necessary to see that the entrance to the vagina is not 
unduly narrowed. 

In cases in which the tubes are closed to air, ^nd lipiodol shows 
them to be occluded at the cornua, a vaginal operation may be undertaken 
for the comfort of the patient, but not on account of sterility. IVhere 
the hysterogram shows the tubes patent as far as the fimbriae, then a 
combined operation should be performed. It \vill be both justifiable and 
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advisable first to restore the fioor of the pelvis, then to open the 
abdomen, shorten the round ligament, perform salpingostomy and 
conduct an exammatiou of the ovaries. 


IXFECTIOKS OF THE UTERUS AKD TUBES 

(1) ChTOixic eiulometnlis, which is a condition in which the uterus 
is bulky, and the endometrium thickened, the clinical symptoms being 
leucorrhcea, severe losses at the periods, and continuous backache, is 
one which is frequently present in patients complaining of sterility. 
In these cases the sterility is due to two causes : the discharge which 
is inimical to the spermatozoa, and the unhealthy endometrium which, 
although conception might take place, offers no favourable focus for 
the embedding of the ovnim. Equally, uterine discharge associated 
nath carcinoma of the body, submucous fibroid, and fibroid polypi are 
associated with sterility. 

Chronic metritis, in which the structure of the endometrium and 
uterine wall has undergone extensive fibrous* tissue changes, is associated 
with profuse and long*drawn*out monthly periods. It occurs usually 
in the fourth decade of life, and is assumed to be the final 
expression of an earlier infection. Sterility is common, and is 
probably due to the combined changes in the uterus, tubes and 
pelvic peritoneum. No treatment for infertility can be of any help 
to these patients. 

The treatment for chronic endometritis is curettage, with the 
subsequent administration of calcium salts, ergot and pituitrin, until 
the uterus has assumed a normal size and consistency. These cases are 
pre-eminently suitable for a course of treatment at Woodhall Spa. 

(2) 7 nfection of the Fallopian lubes, ovaries, and peritoneum. The 
commonest causes of salpingitis, oophoritis, and pelvic peritonitis are 
gonorrhcea, puerperal sepsis, tuberculosis, appendicitis, and other 
lesions of the alimentary tract. The mode of nrigin is of some import- 
ance as to whether the infection spends its force upon the tubes or 
upon the peritoneum. In either case the tubes may be closed, but the 
only hope for salpingostomy is when the plic® of the tube are more or 
less normal. In gonorrhcea and tuberculosis of the tube the stress of 
infection falls upon the mucous folds, and, where the inflammatory 
process comes to an end rapidly, it may result in a catarrhal process 
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where the abdominal ostia are closed but the mucosa has undergone 
little change. In cases where the infection has been more virulent, 
however, it may have resulted in complete destruction of the tube with 
pyo- and hydro-salpinx, etc., together with extensive peritonitis. In 
puerperal sepsis, after abortion and lesions of the appendix, however, 
the result is usually shown in extensive pelvic adhesions which may 
bury the ovaries, occlude the abdominal ostium, and produce distortion 
of the tubes by adhesions. In these cases the mucosa of the tubes may 
remain more or less normal in appearance, and, provided the ovaries 
can be disentangled from the adhesions, a salpingostomy has some 
chance of success. 

The condition of the tubes and pelvic peritoneum is the only 
indication as to whether any plastic operation is likely to succeed. In 
cases w’here the tubes ate of normal appearance externally, but the 
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^mhnated extremity is closed and cfuh-hke (fig. 1462), and occ&siQa&lly 
shows a dimple which is produced at the spot where the incurved 
fimbriae have become adherent, a small incision will enable the surgeon 
to unfold almost normal fimbri®, which should be conserved and 
handled delicately, for these are the cases which present the best 
prospect of success. Where no dimple is seen, a large and efficient 
Salpingostomy results in a certain number of pregnancies, two out of 
twenty in my mvn series of cases- 

In cases where the tubes are involved in massive adhesions and 
where the tubes are in a condition of hydro- or pyo-salpinx (fig. 1463), 
the pUc® are destroyed, the sterility is absolute, and there is no 
hope of relief from any operation. 

We also find instances of highly convoluted tubes, of which figure 
1464 gives an impression. These tubes are rarely patent, and they are 
in all probability instances of arrested development, for there is no 
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advisable first to restore the fioor of the pelvis, then to open the 
abdomen, shorten the round ligament, perform salpingostomy and 
conduct an examination of the ovariesa 


INFECTIOKS OF THE OTEROS AKD TUBES 

(1) Chronic endoynetritis, which is a condition in which the uterus 
is bulky, and the endometrium thickened, the cUmcal symptoms being 
leucoirhcea, severe losses at the periods, and continuous backache, is 
one which is frequently present in patients complaining of sterility. 
In these cases the sterility is due to two causes ; the discharge which 
is mimical to the spermatozoa, and the unhealthy endometrium which, 
although conception might take place, offers no favourable focus for 
the embedding of the ovum. Equally, uterine discharge associated 
with carcinoma of the body, submucous fibroid, and fibroid polypi are 
associated ^vith sterility. 

Chro)\ic melritis, in which the structure of the endometrium and 
uterine wall has undergone extensive fibrous-tissue changes, is associated 
with profuse and long-drawn-out monthly periods. It occurs usually 
in the fourth decade of life, and is assumed to be the final 
expression of an earlier infection. Sterility is common, and is 
pTohahly due to the combined changes in the utenis, tubes and 
pelvic peritoneum. No treatment for infertility can be of any help 
to these patients. 

The treatment for chronic endometritis is curettage, with the 
subsequent admimstration of calcium salts, ergot and pituitrin, until 
the uterus has assumed a normal size and consistency. These cases are 
pre-eminently suitable for a course of treatment at "Woodhall Spa. 

(2) Infection of the Fallopian tubes, ovaries, and peritoneum. The 
commonest causes of salpingitis, oophoritis, and pelvic peritonitis are 
gonorrhoea, puerperal sepsis, tuberculosis, appendicitis, and other 
lesions of the alimentary tract. The mode of origin is of some import- 
ance as to whether the infection spends its force upon the tubes or 
upon the peritoneum. In either case the tubes may be closed, but the 
only hope for salpingostomy is when the plicae of the tube are more or 
less normal. In gonorrheea and tuberculosis of the tube the stress of 
infection falls upon the mucous folds, and, where the inflammatory 
process comes to an end rapidly, it may result in a catarrhal process 
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where the abdominal ostia are closed but the mucosa has undergone 
little change. In cases where the infection has been more virulent, 
however, it may have resulted in complete destruction of the tube -with 
pyo* and hydro-salpinx, etc., together with extensive peritonitis. In 
puerperal sepsis, after abortion and lesions of the appendix, however, 
the result is usually shown in extensive pelvic adhesions which may 
bury the ovaries, occlude the abdominal ostium, and produce distortion 
of the tubes by adhesions. In these cases the mucosa of the tubes may 
remain more or less normal in appearance, and, provided the ovaries 
can be disentangled from the adhesions, a salpingostomy has some 
chance of success. 

The condition of the tubes and pelvic peritoneum is the only 
indication as to whether any plastic operation is likely to succeed. In 
cases where the tubes are of normal appearance externally, but the 
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fimbriated extremity is closed and club-like (fig. 1462), and occasionally 
shows a dimple which is produced at the spot where the incurved 
fimbriae have become adherent, a small incision will enable the surgeon 
to unfold almost normal fimbriae, which should be conserved and 
handled delicately, for these are the cases which present the best 
prospect of success. Where no dimple is seen, a large and efficient 
salpingostomy results in a certain number of pregnancies, two out of 
twenty in my o%yn series of cases. 

In cases where the tubes are involved in massive adhesions and 
where the tubes are in a condition of hydro- or pyo-salpinx (fig. 1463), 
the plicae are destroyed, the sterility is absolute, and there is no 
hope of relief from any operation. 

We also find instances of highly convoluted tubes, of which figure 
1464 gives an impression. These tubes are rarely patent, and they are 
in all probability instances of arrested development, for there is no 
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si^n of infection of the tube wall or of the peritoneum. The meso- 
hrtlpinx is coiulciised niul soincwbat thickened at the apices of the 
loops, but section of it at these points does not alter the shape, nor are 
the t\\bea patent when freed from this tension. 

Treatment. In a case of sterility, when the result of infection of 
the pelvic peritoneum or viscera, the question of operation, for no 
otljcr treatment offers any prospect, must and can only be decided by 
the oxiuninution of a bystcrogram. In cases where the uterus alone 
is shown, tlio tubes are not only blocked at the cornua, but are 
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alinosC ceitainly destroyed throughout their length ; and in the cases 
where the isthmus only shows up as a narrow streak, the ampulla are 
probably disorganised. 

A shadow of the whole tube with a clubbed fimbriated extremity 
shows that the tube is patent but that the abdominal ostium is closed. 
These cases are the only ones which offer any scope for surgery, and 
even then the outlook is not very good. 

Some surgeons recommend laparotomy in order to ascertain the 
exact conditions of the tubes and pelvic viscera. This procedure was 
justifiable before inflation and radiography enabled us to diagnose 
not only the patency or closure of the tube, but also the site of obstruc- 
tion and the probable condition of the tube. They describe operations 
upon the pavilion and the isthmus, and claim remarkable results. 
The operations upon the isthmus include resection and anastomosis, 
implantation of the cut end of the tube into the uterus, and a sliding 
of the fimbriated end to anastomose with the cornu of the uterus, the 
teclmique depending upon the placing of one or two strands of catgut 
in the lumen to maintain the patency. 

Zorn measured the cornual ends of the Fallopian tubes of eighty- 
four freshly excised uteri by means of specially calibrated probes, and 
found that the average diameter of the lumen in normal tubes of 
women in full sexual activity, of gravid tubes, and of tubes in chronic 
inflammatory conditions, is 0*8-l*0 mm. This explains the difficulty 
of passing even the finest probe along the tube into the uterine cavity, 
and practically precludes the passing of needles armed with gut 
through the lumen into the uterus. "When the isthmus is divided 
near tbe uterus, it is very difficuit to find the lumen in a healthy 
tube ; but where it is the site of stenosis or complete obstruction, as a 
result of inflammatory products, false passages are certainly made which 
will surely close despite the presence of catgut. I have performed ten 
operations of this nature, comprising excision of part of the isthmus with 
anastomosis of the two ends, implantation of the ampullary end into the 
uterine wall, and a sliding of the pavilion to the cornual extremity ; 
before closing the abdomen, inflation of the tubes was attempted, but 
even at a pressure of 300 mm. Hg. no air passed the junction, and in 
some of them it escaped at the site of anastomosis. Furthermore, an 
attempt at inflation three weeks later before the patient went home 
was also negative ; and I have come to the conclusion that operations 
upon this part of the tube offer no prospect of relieving sterility. 

Operations upon the ampullary end arc a little more hopeful, but 
even in these cases we are not sure to what extent the inflammatory 
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process wliich closed the tube has affected the plic«, and although the 
lumen may be re-estabUshed, the changes may be sufficient to prevent 
the progress of the ovum towards the uterus, which is shown by 
reported cases of extra-uterine pregnancy ensuing after salpingostomy. 
In many cases, however, the newly made opening is found to be closed 
within a few weeks of the operation, which is possibly due to faulty 
technique or to starting up the inflammatory process anew. The most 
favourable cases are those where the fimbriae are infolded by the 
adhesions but remain in a condition to be conserved; here the 
tra uma is minima ^ and no raw area is left to form adhesions. In cases 
where an incision is necessary into the club-like extremity and the 
edges are overstitched, the omentum frequently makes its way to the 
area and effectively covers in the new opening. When the salpingo- 
stomy is done, it is essential that the ovary be freed and hghtly fixed 
near the new opening ; in this way any new adhesions will be limited. 
Out of twenty cases of operations upon the closed fimbriated extremity, 
eleven were found to be closed again within three months. Two more 
were found closed at the end of nine months, during which time there 
was a history of pelvic infection. Five remained patent but no preg- 
nancy ensued, and two became pregnant and bore living children. 

T. Tuffiei reported a number of cases in which the tubes were 
destroyed, where he implanted the ovary into the uterus through an 
incision in the region of the cornu. In the majority of cases the ovary 
merely sloughed owing to the strangulation of the arterial pedicle 
which supplied it, and although the menstrual periods reappeared 
after two to six months, no instance of pregnancy occurred. 

In mild cases of pelvic peritonitis the abdominal ostium may remain 
open, but the ovaries may be shut off from the tubes by adhesions. 
Provided the ovaries have not undergone grave changes, and can be 
freed and suspended without any trauma, they offer a reasonable 
prospect of pregnancy. I have had three successful cases of this nature, 
the last one being of considerable interest. 

X ompatoos woman, aged 28, child 6 years old, had a nuJd attack of pelrfc 
pcritoaitis, cause unknown, from which she apparently recoTered. She went foe a 
change to recruit her health, and while at the sea her periods came on rather unex- 
pectedly and continned for fourteen days, at the end of which time the surgeon 
advised a curettage, which was done. She was then informed that she had a retro- 
verted uterus, for which a GUliam’s operation was suggested. This more than alarmed 
her, and on her return she was referred to me for advice. On examination her uterus 
was straight up, and in the pouch of Douglas there was a cystic tumour the size of a 
seedless orange. The following week I opened the abdomen and found a few recent 
adhesions, together with some organised adhesions completely obscuring the right 
ovary. The elastic tumour in the pcmch of Douglas was a cyst of the left ovary, in 
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which no trace of normal ovarian tissue remained. The cyst was excised and adhesions 
separated, including a long band from the great omentum to the back of the uterus. 
The right ovary was freed with great care and slung up on the side-wall of the pelvis. 
Four months later she became pregnant, an event she had been hoping for during 
four years. Inflation of the tubes was carried out when the abdomen was open, and 
both tubes were demonstrated to be patent. 

In another case, associated with appendicitis, the patient had been watched 
through an acute attack, and at the end of three weeks she was still being watched, 
though obviously ill. The friends demanded a consultation, and I saw the patient 
with an abscess rising as high as the umbilicus. Two hours later I drained the abscess, 
but postponed dealing with the appendix, as it was not easily found. The abscess 
was a huge cavity extending down into the pelvis and upwards to the region of the 
navel. She made a fair recovery, and remained well for nearly a year, when she had 
a sub-acute attack of appendicitis, and 1 urged immediate operation, which was 
accepted. She was about to be married, and in view of her history she asked me to 
determine whether she would be able to have children. I passed the utenne tube 
before opening the abdomen and inflated her when the peritoneum was open ; both 
tubes were patent, hut both ovaries were shut off from the peritoneal cavity by well- 
formed veils of peritoneum. They were both freed with great care, and slung up by 
a stitch to the side-wall of the pelvis. She married and became pregnant within a year. 

Therefore, when the tubes are patent and other causes have been 
excluded, opening the abdomen to inspect the ovaries is not only 
justified, but it frequently repays the patient for the risk and incon- 
venience she suffers. On the other hand, the utmost care and delicacy 
of handling must be employed, or the patient’s condition may easily 
be made worse. 

Tumours of the uterus. Carcinoma of the body of the uterus rarely 
plays a part in the question of sterility, for it occurs generally at an 
age when the child-bearing period of life is over, and therefore requires 
no consideration. 


Fibroids of the uterus are of some interest, however, for sterility is 
so commonly associated with them, and it has been asserted that the 
growth of fibroids is an expression of lowered fertility. This statement, 
however, can only be a partial truth, and strictly limited to those cases 
where the fibroid so changes the endometrium as to be inimical to the 
spermatozoa or to the ovum for embedding. We frequently see patients 
with a fibroid who have conceived, and our advice is usually sought 
for the effect that the tumour will have upon labour ; fibroid tumours 
'per se have no relation to sterility. 

I may say that a subperitoneal fibroid does not influence the question 
of sterility, though it frequently does that of labour. The interstitial type 
of fibroid, unless it has encroached upon the cavity of the uterus and has 
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induced endometrial changes, lias also no bearing upon conception, 
but it may result in miscarriage ; whereas the submucous fibroid 
and the stalked fibroid have associated changes in the endometrium 
which give rise to a discharge, and are thus the direct cause of sterility. 
On the other hand, uteri which are studded \vith small fibroids are 
associated with sterility, not owingto the presence of these tumours, but 
owing to the fact that the structure of the whole uterus is abnonnal 
and these grou-ths are merely the expression of that change. 

The large cervical fibroid has a direct influence upon conception in 
so far as it is responsible for changes in the cervical canal, and thus 
offers an additional barrier to the passage of spermatozoa. 

The treatment of fibroids in relation to sterility. From the point of 
view of sterility there is clearly only one mode of treatment, and that 
is by myomectomy, and in a certain percentage of cases this operation 
is followed by preguaucy. 

The subperitoneal fibroid may require excision for various good 
reasons, but unless it is of such a size as to cause some obstructive 
change in the uterus or tubes, its removal will not relieve the sterility, 
and this view must be clearly explained to the patient before under- 
taking the operation. 

The interstitial and submucous fibroids should be enucleated, and 
in cases where a relatively healthy uterus is left after the operation, 
the prospect of a pregnancy ensuing is sufficiently good to justify it. 
However, in many cases the fibroids are numerous, and the asrgregate 
tissue removed is vastly greater than the uterine tissue left behind ; 
indeed the uterus, when stitched up at the end of the operation, has no 
resenihlaace to a uterus at aW, and there is grave doubt whether it is 
worth while or ad^sable to leave it. 

In one case where I had removed fifteen fibroids of varied size, the uterus as left 
Was a shapeless mass the size of a unaU plum, I was in grave doubt as to leaving 
it. However, a year later I had to open the abdomen again and I was agreeably 
surprised to find that I could identify the organ not only by its site and relations, 
but also by its size and appearance. This patient subsequently became pregnant, 
and was debvered at term of a living child two years after the myomectomy. Two 
other cases of mine al»o became pregnant after removal of one large fibroid and four 
medium ones respectively. 

llTien enucleating fibroids for sterility, it is important to examine 
and inflate the tubes, for there is frequently an associated salpingitis 
which is the source of the sterility. The ovaries are also commonly in 
the condition known as “ cystic ovaries,” and require resection if the 
patient is to be given the best chance of conception. 
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Slerility due to ovarian deficiency. We know that before puberty 
and after the menopause ovarian activities are suspended or abolished, 
and in consequence cliild-bearing does not occur. Similarly, if for any 
reason during the child-bearing period of life ovulation is prevented, 
sterility ensues. It is unfortunate that, except in cases of complete 
suspension of function of the ovaries, we have no means of determining 
their value for child-bearing save by operation. We can detect tumours 
and cysts of the ovary, and determine the presence of inflammatory 
products in the pelvis ; but whether ovarian tissue is available for 
ovulation, and if so how much, can only be decided by inspection of the 
organs. Therefore it follows that where the semen is properly deposited 
in a healthy vagina, and the uterus and tubes are apparently sound and 
patent, the question of laparotomy to examine the ovaries will arise. 

The conditions which we may expect to find are : 

(I) Inflammatory results ; (2) tumours or cysts ; (3) the presence 
of corpora lutea. 

Inflammatory results have already been discussed in cases of pelvic 
peritonitis whore the ovaries were shut off from the peritoneal cavity 
by adhesions, and the cases in which they were destroyed by tubo- 
ovarian abscess need no examination from the vie\vpoint of sterility. 

The cystic ovary is a common condition, and almost certainly the 
result of inflammatory changes. The ovary is enlarged with a thickened 
tunica albuginea, and when palpated is found to be packed wth small 
cysts. These small cysts are Graafian follicles which have failed to 
rupture owing to the strength of the much thickened albuginea. 
Resection of the cyst-bearing area is the only possible treatment, 
leaving as much normal ovarian tissue as can be seen. It has also been 
suggested that the albuginea should be incised and the ovary decap- 
sulated. The former operation I have done wth no success, while the 
latter does not appear to me to offer any other prospect than formation 
of adhesions to the nearest structure. 

Tumours or Cysts. All simple cysts should be excised, leaving the 
unaffected portion of the ovary. The presence of small ovarian cysts 
may have a restrictive action upon a normal ovary of the other 
side. 

I have now operated upon six cases of small ovarian cysts in one ovary, the other 
being normal, in parous women who had remained sterile for periods of 3, 5, 5, 6, 7, 7 
years respectively after the birth of the last child. On the affected side there was 
little or no ovarian tissue left in four of them, and in the other two only a small part of the 
pvaij- remained. The ovary on the Opposite side n^as normal in each case. Four of 
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these women became pregnant within three nmntbs of the operation, and the other 
two remained as before. 

In another case, which shows the importance of lea-ving the smallest bit of ovarian 
tissue where possible, the patient was a nuliipatoua woman, aged 35 years, who had 
bad the right tube and ovary removed in the course of dealing with a suppurating 
appendix. She had no children, and consulted me for sterility, when 1 found a cyst 
the size of a tangerine orange in the left ovary. I advised her that she would remain 
childless unless the cyst could be removed, leaving suiHcient norma} ovarian tissue 
for ovulation, and at the same time warned her that though the operation might 
succeed, she would probably remain childless. However, she elected to undergo the 
operation, and when the abdomen was opened the left ovary seemed to be represented 
by this cyst, but it had a rim of tissue aronnd it. In ordinary circumstances I should 
have excised the ovary, but in this case I excised most of the cyst wall only, destroyed 
the lining with pure carbolic acid, and stitched the cut edges of the cyst wall together. 
Six months later that patient became pregnant. 

Bilateral cysts of the ovaries are almost certainly associated ^vith 
sterility, whether there be ovum-bearing ovarian tissue left or not. 
This is owing to the pressure and distortion produced by the cyst, 
whereby the ova rarely ripen, and if they do the prospect of their 
gaining entrance to the Fallopian tube is poor. Exceptional cases 
occur where pregnancy has ensued, despite the presence of bilateral 
cysts. I have had one case of pregnancy after removal of a cyst from 
each ovary. Growths which destroy the ovaries are naturally pro* 
ductive of absolute sterility. 

Tfie influence of persistent corpora lutea on amenorrhcea and sterility. 
The persistence of a corpus luteum in cattle is said to be responsible 
for 70 per cent of the sterilities which are kno^^l to be fairly common 
in herds of pure breed. Veterinary surgeons have observed that if a 
false corpus luteum remains unabsorbed in either ovary of a cow she 
does not come on heat nor does she conceive. Apparently the ovaries 
in these animals can be easily felt and compressed through the rectmn, 
and in cases where they do not come on heat the corpus luteum 
is expressed manvmlly though the rectal wall, after which the animal 
comes on heat within two to five days, and under favourable conditions 
becomes pregnant. The true corpus luteum is retained in the cow for 
thirty to seventy days after parturition, a statement which is based 
upon : (1) the absence of heat for this period after calving ; (2) true 
corpus luteum can be felt for this length of time by the veterinary 
suigeon ; (3) when this corpus luteum is expressed, heat comes on 
within two to five days. A further interesting fact is that the corpus 
luteum remains unabsorbed during lactation, and that cows and mares 
allowed to run with their ofispring do not come on heat for a much 
longer time than is usual when weaning takes place early. 
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Ochsner states that expression or excision of the false corpus 
liiteum in the human female is followed by menstruation in twelve to 
thirty-six hours, and he gives the details of nine cases. He concludes 
that unabsorbed false corpora lutea prevent ovulation, and that they 
are a common cause of sterility. 

If the statements made about corpora lutea in cattle are accurate, 
then Ochsner with his experience in women is justified in coming to 
the conclusion expressed. I have had no experience of excising corpora 
lutea, and therefore am not in a position to criticise it ; but if it be so, 
it offers a further reason for opening the abdomen in cases of sterility 
where the man is sound and no adequate reason for it is found in the 
woman. 

Artijicial Inseminalion. The cases in which this procedure is called 
for must be exceedingly rare, for in a fairly large experience I have only 
met one case in which it seemed to offer any better prospect than that 
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of remaining childless. It was in the case of a highly apprehensive 
man who appeared to have what might be described as a “ lightning 
erection ” ; the penis no sooner became erect than ejaculation took 
place, so that coitus was never effected. The semen contained normal- 
looking spermatozoa, but deturgescence took place so rapidly that 
penetration never occurred. Injection into the uterus of the semen 
caught in a rubber sheath on six occasions brought no success, and the 
procedure was abandoned. Successful instances have been recorded 
by J ohn Hunter, llarion Sims, and others, but so far as my inquiries 
go no one has made any claim equal to that of Bethel Solomons, who 
reports six successes out of seventeen cases. 

The technique is simple, the instruments required being a special 
syringe wth a long nozzle, of circumference not larger than a uterine 
sound, a Sims speculum, and a tenaculum. A recently ejaculated 
specimen of semen in a rubber sheath maintained at body temperature 
must be available. The woman should be placed in the lithotomy 
position, the speculum passed, and the cervix fixed \vith a tenaculum. 
The vagina and cervix are cleansed with dry mops, and the nozzle of 
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the syiinge filled with semen is carefully passed through the os and 
into the uterus without being allow'ed to touch the vaginal walls. It is 
slowly injected, and the syringe withdrawn, the patient bemg kept in 
bed for the day. The time at which this experiment is conducted should 
be carefully chosen to follow the monthly period from the third to 
the tenth day, for this is the time most favourable to conception. The 
cases in which this method is suitable arc those in which it is a physical 
impossibility for the semen to be deposited in the vagina, for instance, 
hypospadias, urethral fistula, and lack of virility as in the case quoted. 
Cases are recorded in which semen deposited in tlie vagina durmg 
coitus was drawn up into a syringe and injected into the uterus. This 
method of course is fraught with grave risk of iiitroduchig any or all 
the organisms which infest the vagina into the uterus, thereby setting 
up an endometritis ; moreover, the spermatozoa may all have been 
killed during their short stay in that inhospitable viscus. 



Section 4 


TUMOURS OF THE OVARY 

by 

V. B. Green-Aumytage 

The ovary possesses cells which are at the very origin of things, old as 
the human race, cells that are totipotential, capable of reproducbg 
every other kind of cell found in the body. When such cells take on 
vicarious growth we have a potentiality for variety that is unequalled 
elsewhere, and yet it will bo shown that the numerous functionless 
embryonic rests in the human adult ovary are all derived from germinal 
cells and retain a great deal of the reproductive properties of their 
parent. 

It is in this fact that we find an explanation of the great diversity 
of new growths in the ovary, and it is from this also that the great 
difficulty arises in determining a classification that comprises all 
tumours. These are the words of Goodall, of Montreal, who, in 1920, 
simplified our conception of the origin of ovarian neoplasms by describ- 
ing an epithelial tubular system in the embryonic ovary which runs 
from the germinal epithelium on the surface of the cortex through the 
ovary and into the mesosalpinx, wjicre it joins up with the Wolffian 
duct. 

He contends that this tubular system is of oophoronic origin and 
capable of producing egg cells throughout its course from the cortex to 
the hilum, and that from it are derived the Graafian follicles. After 
the formation of such follicles as are needed the remainder of the 
tubules disappear by atropliy or absorption, but portions of such may 
continue as relics. It is from these remnants that epithelial new 
growths of the ovary arise. 

The tubules found in the hilum of the ovary and originally called 
Wolffian are, according to Goodall, relics of the rete ovarii. 

Such embryonic ovarian rests may remain dormant for all time, 
but, on the other hand, may be awakened into activity at any stage 
of a woman’s life from infancy to senescence. The cause of such 
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awakening is not known, but it is probably connected 'with the thyroid, 
adrenal, and anterior pituitary glands principally, for the ovary is an 
organ whose nerve and blood supply is in a constant state of flux. 
Goodall contends that at a certain age of embryonic life (the asexual 
age) the sex organ is hnhstinguishable as to sex, and that numerous 
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sex cells develop at the site of the gonads. Into this cell mass the 
germinal cells extend in solid columns (Pfliiger’s columns) and reach the 
centre of the ovary where they converge into a mass of cells, the rete 
ovarii, from which further columns of germinal cells extend downwards 
to the hilum of the ovary to cozmect wth the tVolfBan body in the 
broad ligament (see fig. 1406). 
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In the male type the solid columns of cells become tubular and 
form a continuous efierejit cliannel from the germinal layer to the 
“Wolffian body. If, however, the foetus develops into the higher female 
species the continuity of the male chamicls is lost, and many remain 
as solid cords, being represented as Pfluger’s ovisacs, medullary rays, 
rete ovarii, Kobelt’s tubes, and Gartner^s ducts respectively. 

From this it will be understood that any or every ovary may contain 
remnants of the male canals in its structure which all belong to the 
germinal epithelium. These germinal cells are totipotential, capable of 
developing tumours varying in complexity from an endothelioma to 
a teratoma, and possessing powers for metaplasia that are unequalled. 

Such a theory based on embryology is simple and worthy of enter- 
tainment for it explains the formation of epithelial, mesotheliaJ, and 
hypothelial tumours of the ovary, but unfortunately has not yet been 
confirmed. 

Wilfred Sliaw, after much research, has strongly contested the 
conclusions of Goodall, and is of the opinion that the downgrowths 
from the germinal epithelium during the first three months of fcetal 
life are solid masses of cells which never assume the form of tubules, 
and are entirely separated from the rete ovarii and Wolffian body by 
mesenchymal connective tissue. These medullary cords consist of 
cells similar to those of the germinal epithelium together with prim- 
ordial ova, which never form Graafian follicles. He contends that 
during the third to the fifth month of !cetal life a fresh system of sex 
cells begins to be differentiated, and that it is from this system that the 
primordial follicles arise. These sex cells originate mainly from fresh 
do^vngrowths of the germinal epithelium. He is not willing to accept 
the somewhat unscientific view that embryonic rests of the medullary 
cords are found in the adult ovary, or that they are ever tubular and 
the source of epithelial neoplasms. He is of the opinion that all such 
neoplasms are primarily derived from germinal epithelium, and that 
smee it has been abmidantly shown that cysts of the cortex of the 
ovary can arise from dow’ngrowths of the surface epithelium, so it 
may be assumed that the property of invagination from the surface 
in the adult ovary is inherited from the same property in the 
embryo. 

The problem is one of peculiar difficulty, for the findings of Shaw 
hypothecate the metaplasia of coelomic endothelium which is cuboidal 
mto the columnar epithelium found in all gland-like neoplasms. That 
such metaplasia does occur throughout the Mullerian tract, we have 
long known ; it is therefore possible that under certain conditions of 
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endocrine dysfunction, the deeper layers of the granulosa cells of the 
follicle may develop into columnar epithelium with basal nuclei and 
so be the origin of cystadenomata and other epithelial tumours. Such 
explanation is not fantastic when we remember that the granulosa 
cells of the follicle and the lining cells of the jRullerian cord both have 
their origin from invaginations by the mesothelial cells of the splanchno- 
pleure ; for if the cells of the Aliillerian cord after canalisation can 
undergo the various forms of metaplasia that constitute the mucous 
membranes of the genital tract, there w'ould seem little reason why the 
granulosa cells of the follicle should not undergo equally revolutionary 
changes under the influence of metabolic or endocrinal dysfunction. 

The ovary is so complex an organ and so constantly in a state of 
physiological flux that it is possible au explanation of its epithelial 
neoplasms lies in and between these two theories. It has, therefore, 
been thought best to adopt a classlflcation based upon that of Meyer 
and Goodall. 


Origin. 


Graafian Pollicles. 


Pathology. 

f (l) Hydrops ioUicul). 

(2) Corpus luteum cysts. 

U) Single. 

(2) Compound. 

(3) Tbeca-latein blood cysts. 
G) Granulosa cell tumours. 


Ora 


(1) Innocent. 

(a) Dermoid cyst, 
(fi) Thyroma. 

(2) Malignant. 

(q) Teratoma. 


'StTOUS 


'(1) Innocent. 

(а) Simple serous cystoma. 

(б) Papillary serous cystadenoma. 
(c) Psammoma. 

(2) Malignant. 

(а) Papillary cystadenoma. 

(б) Adeno-carcinoma. 


Gemiinal 
Epithelial or 
Embryonic Hests 


Pieudo-inucinout . 


■{i 


(1) Innocent. 

(a) Simple cystadenoma. 

(fc) Papillary cystadenoma. 

(2) 31alignaat. 

(а) Papillary cystadenoma. 

(б) Secondary maUgnant degenera- 

tion. 

(a) Simple adenoma. 

(4) Adeno-carcinoma. 

.(c) Ovo testis. 
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Origin. 


Connective-tissue Cells . 


Pathology. 

{ (1) Innocent. 

(a) Fibroma : Fibromyoma. 
(6) Chondroma : Angioma. 
(2) Malignant. 

(•a) Sarcoma. 

(6) Endothelioma. 
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Extrinsic Origin . 


Metastatic Origin from 


{ (1) Endometrioma. 

(2) Hypernephroma. 

i (l) Mammary carcinoma. 

(2) Gastro-intestinal carcinoma. 

(a) Kiukenberg type from stomach. 
(6) From bowel. 

(c) From the uterus. 

(rf) Carcinoma elsewhere. 


HYDROPS FOLUCULI 

This cyst rarely exceeds the size of a tangerine orange and most 
often is found quite unexpectedly in the course of pelvic operations. 
As a rule it gives rise to no symptoms. It is single, thin-walled, and 
translucent, lined by one layer of cuboidal cells which are never ciliated. 
The fluid contents are albuminous. 

A follicular cyst may occur and recur at any time during the 
menstrual life of a woman, and tends to rupture spontaneously ; for 
this reason it is frequently the cause of dissension and differences of 
opinion between doctors. At times during vaginal examinations the 
capsule of one of these tumours may be felt to burst and a few hours 
later there may be colicky pains in one or other iliac fossa simulating 
and (regrettably) often mistaken for appendicular colic. 

In my opinion these cysts are not inflammatory in origin. Their 
pathology is quite different from the small multiple bilateral translucent 
cysts so frequently met with in women who give a history of pelvic in- 
flammation or abortion, with menstrual disturbances at a later date. 

The follicular cyst can always be enucleated ^vithout sacrificing 
the main substance of the ovary, whereas the multiple small cysts 
associated with old inflammatory trouble cannot be enucleated and 
call for hemisection of one or both ovaries as a rule. 


CORPUS LUTEUM CYSTS 

Such tumours are not of common occurrence, nor perhaps should 
we expect them to be, seeing that the life of the corpus luteum, except 



2638 POST-GRiVDUATE SURGERY 

during pregnancy, is a brief one. But, from time to time, a surgeon 
may meet ^v^th such a cyst which has lutein cells in its wall which may 
or may not be \’isible to the naked eye. Most often the cysts are found 
in women who have had a pregnancy interrupted or have been the 
subjects of bydatidiform mole. 

In the tropics vesicular mole for some unkno^vn reason is peculiarly 
frequent, and has a disturbing mortality from sepsis and haemorrhage. 
It is, therefore, my custom to treat all such cases (seen early) by 
hysterotomy. In 61 per cent bilateral theca-lutein bubble-like cysts 
have been foimd \vith clear contents, boiling solid ^vith albumen. 

The commonest type of corpus lutcum tumour is, undoubtedly, the 
tarry or chocolate cyst which is so frequently found at operation in both 
ovaries. These tumours probably originate from congestion and pro- 
liferation of the granulosa cells of the theca interna, with consequent 
rupture of minute blood-vessels and gradual distension of the corpus 
luteum, for the blood is either laminated or semi-clotted and tarry. 
On section, lutein cells can be seen in the walls. Occasionally, if the 
distension of the cyst is too abrupt, the blood may escape and give 
rise to severe symptoms of intra-pelvio haemorrhage, but more often 
the signs and symptoms are those of sub-acute and transient pelvio 
distress. 

Such chocolate cysts of the corpus luteum probably owe their 
origin to pituitarj’-ovarian dysfunction, and as a consequence are 
frequently bilateral, giving rise to symptoms of pelvic pain, dyspat- 
eunia, and menorrhagia demanding surgical interference. 

CTinically, the condition may very closely resemble that of chronic 
tubo-ovarian disease of inflammatory origin in that these patients are 
often nulhpane, or it may be that many years have elapsed since the 
last childbirth, but, if there is no history of abortion or infection and 
the semi-cystic masses are not peculiarly sensitive, fever is absent, and 
a white blood count is normal, a tentative diagnosis may be made 
nith some assurance. 

In tropical countries the condition is very common. 

It is important to realise that these lutein tarry cysts, small, 
multiple, bilateral, and frequently adherent to the pelvic wall or uterus, 
are diSeient from the large bilateral endometrial chocolate perforating- 
cysts of Sampson (see page 2651), for the corpus luteum tarry cyst 
develops from the membrana granulosa, and its cells can alwaj's be 
demonstrated, whereas the endometrioinatous chocolate cyst of the 
ovary, single or bilateral, originates by metaplasia or implantation 
and shows its endometrial structure under the microscope (see figs. 
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1478 and 1479). Jloreover, the surgical treatment is different ; in the 
one hemisection or excision is sufficient, whereas in the other complete 
extirpation, with or wthout hysterectomy, may be indicated. 


GRANULOSA CELL TUMOURS 

These rare neoplasms whose elements morphologically simulate the 
lining membrane of the Graafian follicle are of much interest and 
importance in that, although most commonly met with during the 


active sex life of a woman, they may originate in early youth, giving 
rise to symptoms of precocious puberty ; on the other hand, they may 
arise after the menopause, causing hiemorrhage and hyperplasia of the 
uterus and its mucous membrane. 

These features are due to the fact that the essential cells of the 
tumour secrete oestrin, and are probably dependent upon the anterior 
pituitary gland. 

ily experience embraces five cases only ; one was seen before 
puberty, two were post-menopausal, and two occurred during active 
sex life. Two only showed bilateral tumour formation, and one of 
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during pregnancy, is a brief one. But, from time to ti 
may meet with such a cyst which has lutein cells in its ^\ 
or may not be \dsible to the naked eye. Most often the c 
in women who have had a pregnancy interrupted or 1 
subjects of hydatidiform mole. 

In the tropics vesicular mole for some unknown rcaso' 
fre<iuent, and has a disturbing mortality from sepsis anti 
It is, therefore, my custom to treat all such cases (st 
hysterotomy. In 61 per cent bilateral theca-lutein bub' 
have been found with clear contents, boiling solid ^vith al 1 

The commonest type of corpus luteum tumour is, und< 
tarry or chocolate cyst ^rhich is so freq^uently found at open 
ovaries. These tumours probably originate from congest! 
liferation of the granulosa cells of the theca interna, with 
rupture of minute blood-vessels and gradual distension of 
luteum, for the blood is either laminated or semi-clotted 
On section, lutein cells can be seen in the walls. Occasion, 
distension of the cyst is too abrupt, the blood may escape 
rise to severe symptoms of intra-pelvic hsemorrhage, but n 
the signs and symptoms are those of sub-acute and transic 
distress. 

Such chocolate cysts of the corpus luteum probably o 
origin to pituitary-ovarian dysfunction, and as a consequ( 
frequently bilateral, giNung rise to symptoms of pelvic pain, 
euma, and menorrhagia demanding surgical interference. 

CUmcally, the conation may very closely resemble that of c i 
tubo-ovarian disease of inflammatory origin in that these patien ) 
often millipane, or it may be that many years have elaps^ sine 
last childbirth, but, if there is no history of abortion or infection 
the semi-cystic masses are not pecuharly sensitive, fever is absent, 
a white blood count is normal, a tentative diagnosis may be r 
\vith some a^urance. 

In tropical countries the condition is very common. 

It is important to realise that these lutein tarry cysts, smai 
multiple, bilateral, and frequently adherent to the pelvic wall or uteru.- 
are different from the large bilateral endometrial chocolate perforating' 
cysts of Sampson (see page 2651), for the corpus luteum tarry cyst 
develops from the membiana granulosa, and its cells can always be 
demonstrated, whereas the endometriomatous chocolate cyst of the 
ovary, single or bilateral, originates by metaplasia or implantation 
and shows its endometrial structure under the microscope (see figs. 
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1478 and 1479). Moreover, the surreal treatment is different; in the 
one hemisectiou or excision is suiScient, whereas in the other complete 
extirpation, with or without hysterectomy, may be indicated. 


GRANULOSA CELL TUilOURS 

These rare neoplasms whose elements morphologically simulate the 
lining membrane of the Graafian follicle are of much interest and 
importance in that, although most commonly met with during the 
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active sex life of a woman, they may originate in early youth, giving 
rise to symptoms of precocious puberty ; on the other hand, they may 
arise after the menopause, causing haemorrhage and hyperplasia of the 
uterus and its mucous membrane. 

These features are due to the fact that the essential cells of the 
tumour secrete oestrin, and are probably dependent upon the anterior 
pituitary gland. 

ily experience embraces five cases only ; one was seen before 
puberty, two were post-menopausal, and two occurred during active 
sex life. Two only sliowed bilateral tumour formation, and one of 
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these died eight months after hysterectomy from meustases in the 
liver and spleen. They are mote often benign than malignant, and 
clinicallv present the picture of semi-solid irregular tumours, rarely 
larger than a tangerine orange, with a greyish-pink surface. Adhesion 
to neighbouring structures was not a feature in my cases. Micro- 
scopicilv. a of granulosa cells can be seen in irregular islands 

which are defined bv thin strands of vascular connective tissue. The 
cells often appear to be grouped, around empty spaces which mimi c the 
ovum. The nuclei of the cells stain well and appear spindle-shaped. 
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Malignancy is difficult to be sure of unless the growth has 
invaded the uterus or surrounding structure Cynically, pre- 
puberty or post-menopausal uterine hsmorthage in the presence of 
a tumour felt per rectum or per vaginam should surest a granulosa 
cell tumour and confirmation be obtained by a prolan A urine 
reaction. 

The treatment is suigicaL In a girl or young woman, when possible, 
the uterus and ovary should be conserved, but, after the menopause, 
complete h\-sterectomy with removal of both ovaries is the ideal 
treatment. 




FEBIALE GENITAL ORGANS 


2641 


DERMOIDS 

Tliese cysts, which should really be called teratomata because they 
contain all three embryonic layers, may be met with at any age from 
infancy to senescence. They grow slowly, and unless they inflame, 
impact, twst, or are influenced by the occurrence of pregnancy, rarely 
give rise to notable symptoms. They may be multiple in the same 
ovary or be found in the wall of a pseudo-mucinous cyst. The surface 
is smooth and glistening, and the yellow contents can often be seen 
through the thin cyst wall. Hair is invariably found either free or 
attached to the embryonic node which projects into the cavity of the 
cyst. This node or teratomatous focus, solid and craggy, may contain 
sebaceous glands, cartilage, bone, teeth, bronchial mucous membrane, 
and occasionally th3T:oid gland structure. The active sweat glands form 
the source of the fatty contents of the cyst, and quite frequently at 
operation I have met with sebaceous balls, varying in size from a pea 
to a walnut, which have filled the cyst cavity. 

The ovary can usually be seen on the surface of the cyst, flattened 
out but discrete. Very occasionally malignant changes can occur in 
the wall of the tumour. T^vice I have met with dermoid cysts which 
were retroperitoneal ; others have been described in the mesentery 
and utero-vesical septum. Such tumours are probably due to accessory 
ovarian tissue remnants. 


SOLID DERMOIDS 

These tumours are exceedingly rare and are usually called ovarian 
teratomata. They grow mth great rapidity and may attain a great 
size. The only one I have met with was in a young married woman of 
seventeen who, because of the araenorrhcea and rapidity of gro^vth,was 
thought to be pregnant, AVhen seen, the tumour, nine months after 
cessation of menstruation, reached the ensiform. There was consider- 
able ascites. X-ray examination demonstrated the nature of the 
tumour, and after removal, which was not diflScult, every type of 
embryonic tissue was encountered. There were areas of soft brain-like 
matter interspersed with solid areas containing cartilage and bone. 
The main mass showed multiform sarcoma cells. Three months 
later there was evidence of recurrence in the lung and abdomen and 
she died after a large haemoptysis. 

The origin of this highly malignant tumour is not understood. 
Parthenogenesis is held to be the cause by some authorities, but it 
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would seem more probable that totipotential cells of the ovary, possibly 
from the germinal epithelium, are capable of producing a teratoma as 
a result of some unknown stimulus from the hypophysis. 

TUYKOStA 

Struma ovarii is the name given to certain rare growths which 
contain iodine as in the case of thyroid tumours. They are teratoid in 
type, and histologically resemble a colloid goitre, consisting of a series 
of vesicles lined by low colunmar epithelium. They arc not necessarily 
malignant. Cases have been reported where the tumour gave rise to 
toxic symptoms. I have never met with a pure thyroma, apart from a 
dermoid. 

SEROUS CYSTS 

These tumours may be unilocular and labelled cystomata, or may 
be multilocular. when theyarecalledcystadenomata (fig. 1409). They are 
thin-walled and may grow to a considerable size ; occasionally they are 
bilateral. The larger they become the more is the substance of the 



BCHACClXb. 

ovary replaced, so that eventually no ovarian tissue may be discover- 
able. Figure 1409 presents a small serous cystadenoma with daughter 
cysts. Healthy portions of the ovary can still be seen on the right 
side of the picture. 

Personal experience indicates that the serous cyst is the commonest 
type of ovarian tumour complicating pregnancy, for it has been found 
by me in sixteen out of hrenty-nine such cases. 
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The contents are clear and highly albuminous. The cyst wall may 
readily burst on handling. Histologically, whatever their size, they can 
be differentiated from follicular cysts by one essential feature, namely, 
that the lining membrane cells are low colunmar in tyjje and ciliated ; 
moreover, goblet cells exist. Papillomata are a common feature of these 
tumours. In some these processes are warty and have a broad base ; 
in others they are flocculent and arborescent, filling the whole cavity. 

In still others, as the cystadenoma has gro^ra, invagination or 
invasion of its wall has occurred, and delicate or warty papillomata 



appear on the outer surface of the tumour. In some it is not improbable 
that these extrinsic papillary processes arise from surface epithelium 
independently of the intra-cystic papillomata, in exactly the same way 
as do the warty papillary growths which are so frequently seen at 
operation on the ovaries of old women. Figure 1470 shows one warty 
ovary in a patient age 55, whereas the other is sclerotic. 

These highly vascular structures covered by ciliated columnar 
epithelium and goblet cells may implant or graft themseh^es on to the 
mesentery, omentum, or any viscus of the peritoneal cavity, and by 
irritation, or perhaps secretion, produce ascites (see fig. 1471). Figure 
1471 is a photograph of such a cyst whicli, full of papillary growths, has 
hurst its capsule. At operation the ascites and secondary growths 
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suggested EiaigiLincT. Bat section of the papilhuy processes 
iho’s'ed no sach etidecce. The patient eras alive five rears later. 

■^e tamonrs are often bilateral ; bur, trhereas the papilloinatoas 
CTstic enhar genant of one ovary may be great, in the opposite ovary 
a may be seen to be just commencing. It is a remarkable fact, loi^ 
oteerved. that if the patent tamonr or tumours be removed the 
t^iEary secondary deposits and ascites quickly disappear. This 
tienomenon is, however, not constant nor can it be relied upon for a 
prognosis, for, if on section the stroma-core of the papOhe is thick, 
^ematous, and infiltrated with leucocytes, or the snrirce epithelnim 

heapednpandirregular.andisshowingiapidmnltiplicarionandinitoss. 

the probabilities of malignancy are very great, lloreover. in sach cases 
It IS not m^uent to find the ascitic fluid pink like fish's blood. On 
thrro occasions I have known death to occur from secondarv deoosits 
m the lung and upper abdomen within a few months of liv hivinr 
tumours from the pelv^ of women in whom the papills 
showed the above fcatnies. 


^e quKtion has often been asked whv ir,r.ocCTir papillarv tumour 
™ bJareral Md how intra^ystic papiUomataare able to sproit ihronui 
the walk Wilfred Shaw has demonstrated that the o&in of thic 
^ to downmowths from the surface 

^ ** intention is that the stimnlns which 
es e mtra-yystre growths can also produce surface ones, for how 
else can one explam the undoubted fact Uiat such tumours are very 
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frequently bilateral ? Moreover, be is of the opinion that the secondary 
peritoneal growths that these innocent papillomata form are due to 
metaplasia and not implantation, in that there is morphological identity 
between the surface epithelium of the ovary and the mesothelium of 
the peritoneum. 

In view of his work and the serosal theory of endometriosis this 
conception is worthy of consideration and entertainment. 


PSAMilOMATA 

These are tumours characterised by possessing calcareous papillo- 
mata in their walls. In most specimens calcium salts are limited to 
the papillomata. ^Vhere the papillomata are profuse, the shadow of 
such deposits may he seen on a radiograph. I have frequently met 
with psammomatous deposits in the papillse of serous cystadenomata. 


THE PSEUDO-MUCINOUS CYST 

This is the commonest of all ovarian tumours and may reach 
colossal dimensions. It is invariably lobulated and multiJocular, its 
contents varying in consistency and colour, some loculi being full of 
slimy white material, others of dark greenish ropy fluid. This is 
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pseudo-mucin, a glyco-protein product of the goblet cells. It is alkaline 
and riot precipitated by acetic acid, and contains certain ferments. 

In some tumours the lining membrane is smooth, and tlie cells are 
columnar and gobletted. In others there are, in addition, warty or 
caulifiower-like papillomata. Partial or complete trabecula} are con- 
stantly found when the tumours are sliced open. Some of the loculi 
contain brain-like material made up of soft adenomatous tissue which 
may have the microscopic appearance of malignant degeneration. 

It is by no means uncommon to find a dermoid cyst at the periphery 
of a pseudo-mucinous cyst. 



\ 


F%q UTt— BnjiiRit.I’»xcbo-jiccij.oc»CT»T»ixi>L'Ttici TuETcMorBorTMERicaxOviSt wjtnuxD 
wiTK B&iis iisi JUteual which raorzo io se acoo Casctsoiu. The rATIE^T wa» M teies old. 

Thebe was Ascttes. ‘'be w-ss aute S eeabs lateb. 

Apart from torsion, which is rare, and malignant degeneration irith 
involvement of surrounding structures, a very large personal experience 
of these mammoth cysts leads me to think that rupture of one of the 
loculi is the commonest accident met with when the tumour becomes 
bigger than a full-term pregnancy, for it must be remembered that the 
rapidity of gronth of such tumours is roughly half to three-quarters 
of an inch per mensem. 

The result of such rupture of a loculus may be intense pain and 
irritative peritonitis with ascites, but more often it spells a curious 
condition kno\Yn as pseudo-ynyxoina peritonei, in which the cell lining 
of the ruptured loculus becomes implanted on the intestine, mesentery, 
omentum or viscera, and continues to secrete pseudo-mucin, giving 
rise to a slimy jelly-like secietiou which necessitates repeated laparo- 
tomy. This condition is quite commonly seen accompanying the 
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colossal tumours met with in the tropics, but is rarely seen in England. 
Unlike the innocent secondary oul^owtha of tlie serous papillary cyst- 
adenoma, this condition is not curable by removal of the parent 
tumour, for it is impossible to remove completely the conglomerations 
of scattered secretory cells. I have encountered many pseudo-myxoma 
peritonei tumours and it is my opinion that they are almost invari- 
ably fatal, although in receiit years deep X-ray therapy has justified 
optimism in early cases. 

Malignant degeneration in pseudo-mucinous tumours is not so fre- 
quently seen in the West as it is in the tropics, for the reason that 
early diagnosis and operation in Europe make the likelihood of such 
occurrence less. But, if a tumour suddenly becomes painful and fixed, 
and there is concomitant ascites with slight fever and marked wasting, 
the chances are that carcinomatous changes have begun, and that at 
operation both ovaries will be found to be the site of tumours. I have 
encountered a very large number of such cases ; in some, cauliflower- 
like masses have eroded the walls and invaded the surrounding 
peritoneal structures. In others there is ascites, and the fixation is 
slight, but, though it may bo possible to remove both ovaries 'with the 
uterus, there is, as a rule, already secondary lymphatic involvement of 
the glands, and in a fe\v months’ time the patient succumbs from 
recurrence or cachexia. In every case of this nature it is imperative 
to obtain, therefore, expert pathological opinion upon the whole 
structure of the tumour before giving a prognosis. 


APENOMATA 

These tumours are rare ; they may be solid or, on section, contain 
small cystic spaces. It is probable that they arise from developmental 
relics (Wolffian tubules), though others consider that the cortical 
germinal cells are responsible. 

The benign adenoma is composed of cell elements mth an accurate 
histological reproduction of the cells of origin, whereas in the malignant 
type the cell elements show evidence of rapid division and proliferation, 
and tliere is invasion of the stroma by solid masses of heaped-up cells 
with multiple nuclei. 

The tumours, whether innocent or malignant, are frequently 
bilateral, and the question arises whether the iimocezit type progresses, 
as a result of some stimulus, into the malignant type or whetlier the 
malignant type is carcinomatous ab initio. 

The tumours are not uncommonly pedmiculated and have a smooth 
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marbled extenor. On section, they are soft and often brain-like, with 
hemorrhagic areas, old and new, scattered through them. Figure 1474 
was removed from a young woman of 22. It showed rapidly growing 
adeno-carcmoma Complete hysterectomy ivas performed, followed 
by regular deep X-ray treatment. She was alive and weU 18 months 
artenvards. 

Personal experience indicates that these tumours are more often 
mahgnant than innocent, and that the degree of malignancy is very 
high , for stance, m one case, complicating early pregnancy in a 
woman of sixteen, removal was foUowed by death one nninth after fuE- 
term confinement from a secondary growth in the lung. In another, 
where no adh^ions or ascites existed, where the tumou?was no bigger 
than a ^ape fruit, and exammation was only sought because menstrua- 
tion had ceased, complete hysterectomy and removal of both ovaries 
followed by deep X-ray therapy at regular intervals did not prevent 
d^th eighteen months later from secondary g^o^vths in the spleen and 
abdommal glands. 
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There is another adenoma {ovo-testis) of extreme rarity and 
interest in that it contains multiple tubules exactly resembling the 
seminal tubules of the testicle. R. Meyer contends that they arise from 
embryonic testicular ectopic rests in the ovary, and may be responsible 
for such secondary male characteristics as are occasionally met with in 
women. 


FIBROMATA 

These tumours, like other connective tissue tumours of the ovary, 
are rare. They may occur in quite young women, and are most often 
associated mth sterility. As a rule they are bilateral and have a dense 
fibrous consistency though areas of cystic degeneration may exist, as in 
figure 1475, which was removed from a nurse aged twenty-four. No 
evidence of ovarian substance can as a rule be detected in these tumours, 
and amenorrhcea is almost a constant symptom. Ascites is said to be 
a feature of ovarian fibromata when they arise above the brim of 
the pelvis, but I have frequently, as in the above case, noted its 
absence. 

Expert histological examination of such tumours is necessary, for 
whereas in some, spindle cells ate packed into areas separated by bands 
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of coarse fibrous tissue, iu others irregular multiform nucleated spin 
cells, ^’ith little fibrous tissue and areas of liquefaction, may give t 
appearance of a sarcoma. Indeed, in some the clinical after-historj 
the only criterion of value. 


S.\IlCOiLVTA AXD EXDOTUELIOXtATA 
These tumours are exceedingly rare, and occur as a rule at an eai 
age. They are frequently bilateral, grow rapidly, and give rise 



ovpr very vascular and have large blood-vessels ruunin 

fillpfl 'fh 1 contain many small cystic space 

filled ^vith blood or brain-like material, which, on sectiol show al 
ariehes of spmdle cells or rapidly-dividing embryonic cells, whos. 
nuc « rea ' y stain. The tumour in figure 1476 was removed b v me froii 
a gul of fifteen. It weighed 2 lbs. There was a smaller tumour weigh 
ing 2 lb. in the nght ovary. She lived five months and died of medias- 
tmal metastases. 
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END0METKI05IATA 

These ovarian cysts of extrinsic origin arc of interest both from a 
clinical and a pathological point of view, for their histological diagnosis 
depends upon the demonstration of true endometrial tissue in the lining 
wall of the cyst, and unless such tissue is found these chocolate cysts 
of the ovary belong to the corpus luteum cysts referred to on page 2638. 

It is not necessary here to discuss fully their etiology. The implant- 
ation theory of Sampson can he accepted as an explanation of some 
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chocolate cysts, but it is far more probable that the serosal theory of 
Ivanofi, supported by the research of Wilfred Shaw and Nicholson, 
most adequately accounts for the majority of these tumours, which 
are, as a rule, bilateral, densely adherent, vary in size from a pea to a 
tangerine orange, and are often accompanied by other evidence <»f 
endometriosis, such as nodular growlhs in the recto-vaginal septum 
or pouch of Douglas, and occasionally by adenoniyomata of the 
uterus. 

Chocolate endometrial cysts frequently simulate old and chronic 
tubo-ovarian inflammatory collections of fluid, or tuberculous disease 
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after tlie menopause, they are a very constant source of invalidism 
from 30 to 45 years of age, for, apart from the risk of rupture, they tend 
to invade the bladder, vagina and pelvic colon, giving rise to symptoms 
simulating cancer of these structures. 

In the early stages the symptoms are those of backache or 
dysmenorrhcea, menorrhagia, or dyspareunia. 

Treatment is essentially surgical, though X-rays and radium, with 
a view to determining artificial menopause and thereby a natural 
cure, have had their 
advocates. Such means 
cannot be recommended 
in the absence of a 
certain diagnosis, which 
can only be made after 
laparotomy. 

At operation one or 
other of the chocolate 
cysts invariably 
ruptures. Its contents 
must be carefully 
swabbed up, for other- 
wise fresh peritoneal 
contamination and 
growth of endometrial 
cells may occur. 

Bilateral removal of 
both appendages with 
the uterus and ovaries 
is, as a rule, indicated 
in an advanced case, 
but, in the presence of a 
recto-vaginal adenomyoma, it is never wise to risk complete removal 
of the uterus for fear of injury to the rectum, because removal of both 
ovaries, by bringing about the menopause, arrests progress of the 
disease and causes retrogressive changes in such tumours. 

In a lesser state of endometrial cystic disease of the ovaries, I have 
always endeavoured to conserve a healthy portion of one or other 
ovaries, for, having removed all diseased structure, it is by no means 
uncommon for spontaneous regression to occur, though at times sub- 
sequent operation may be found necessary. For instance, in the case of 
figure 1478 the first operation in 1923 was removal of the left ovary, part 
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o! tlie right ovary was resected in 1931, and subsequent removal of the 
remaiiiiiig portion adherent to the right cornu of the uterus took place 
in 1934. 

Endonietriomata are very rarely malignant, and most usually are 
found in women who are sterile or who have had no children for several 
years. 


HYPEnNEPHROMATA 

These tumours are not very uuconinion and owe their origin to the 
fact that the embryonic ovary lies close to the kichiey, some cells of 
which •inay'be included. The tumour is as a rule unilateral, lobulated, 
and has a peculiar lemon-coloured appearance. On section, areas of 
hcemonhage and necrosis are frequently seen. They are not markedly 
malignant. In two cases of iny own no ovarian substance could be 
differentiated and the cell structure was tjq)ical of the suprarenals; 
they were both alive five and seven years later. 

>rBTAST.aTlC MAL10^^\:^T OVAHLrN TU1IOUU5 
It has long been recognised that carcinoma in almost any part of 
a woman’s body may show secondary deposits sooner or later in the 
ovaries. This is particularly true of breast cancer, and I have seen 
many such cases, but perhaps the most interesting growth of all is 
the Ivrukeubeig tiunour which may occur hr the ovary ^vithout auy 
suspicion of a primary growth in the stomach. These tumours are not 
always bilateral and are smooth, solid, and somewhat lobulated. 
Rarely are there auy adhesions. The discovery of such a tumour should 
always make the surgeon investigate the stomach area, for frequently 
the primary gastric carcinoma is of insignificant size and may have 
given rise to few symptoms. On section, the epithelial cells are large 
and in clusters. Their nuclei are eccentric, giving rise to the so-called 
“ signet-ling ” appearance. Removal of these tumours does not, of 
course, stay death. 

These tumours are not common, iletastatic carcinoma from the 
large intestine and uterus to the ovary is, however, comparatively 
often seen. 


FIMBP.IAL OB PAROVARIAN CYSTS 

These are terms given to cysts which originate from developmental 
remains in the neighbourhood of the ovarian fimbria of the Fallopian 
tube and broad ligament. They are easily identified because the 
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Fallopian tube and its ovarian fimbriae are elongated and arched over 
the upper surface of the tough but thin-walled cyst. Occasionally the 
cyst is pedunculated, but more often it burrows retroperitoneally into 
the broad ligament, displacing the bowel, uterus or ureter. The cyst 
depicted in figure 1480 is unilocular and unilateral, and the ovary and 
tube can be seen discretely stretched out on its outer surface. The 
contents are clear, contain little albumen, and have a low specific 
gravity. The lining membrane consists of columnar epithelium, and 
very rarely warty papillary growths may be found which do not tend 
to proliferate or erode the cyst wall. These cysts never become 
malignant, and are very rarely subject 


to torsion. 

Surgically, it is important to realise ^ ^ dj 

that these tumours can as a rule be '■ Ji 

shelled out of the broad ligament with- 

out difficulty, and that rarely is it M 

necessary to sacrifice or remove the \\ 

ovary which is on its outer surface. f 

Sometimes when the tumour is large f* ■! > \ 

and long-standing, and has gro\vn /: y ‘ \A 

downwards and outwards in the broad i \ ^ ' f 

ligament, displacing bowel, bladder \ I 

or uterus, the lower pole of the cyst ' ■ J 

may become densely adherent to the \ - 

floor of the pelvis, and during removal 

considerable venous oozing may result - - 

from the deep plexuses of the broad j’.y, uso .— fimbul ctbt with pitiopus 
ligament, which will need careful t.-bh bibbtchbi. ov*by 

ligature or underpinning. Moreover, 

as the ureter may be greatly displaced care must be taken 
not to cut or tear this structure, which may be seen, tortuous and 
elongated, on the outer surface of the tumour. 

Many cases have been recorded of cutting or ligation of the ureter. 
It is important for the gynaecologist to realise the danger and be pre- 
pared to deal with the condition at once. Experience has shown that 
the best results are obtained not by anastomosis, which is a difficult 
and frequently futile performance, nor by direct implantation of the 
cut end into the bladder wall, but by transplanting the proximal end 
of the ureter into the sigmoid colon, using either the technique of 
Cofiey, Nitch, or myself, as described iu the British Journal of Surgery 
and lioyal Society Transactmis. 
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RUPTURE OP CYSTS 

In Europe, o^ing to the fact that tumours are rarelj permitted to 
reacK a large size, this feature is a rare one but it is by no means 
infrequently met ■with in tropical countries. 

Spontaneous rupture may, however, occur as a result of local 
degeneration, innocent or malignant, in the wall of a cyst of moderate 
size, the effects thereof being dependent upon the contents of the cyst. 
If serous, the symptoms will he transient and those of local peritonitis, 
but if pseudo-mucinous the result may be a pseudo-myxoma peritonei. 
On the other hand, papillary growths, innocent or malignant, may 
implant and grow upon any structure within the perifoneum, giving 
rise to secondary ascites. 

In my experience rupture of a cyst is as a rule a silent process or, 
at the most, gives rise to but transient gmptoms, the site of rupture 
not being discovered until operation at a later date, though, of course, 
if the contents are infected material, urgent symptoms will present 
themselves. 

Occasionally the bursting loculus is single and very large. In such 
a case, and I have recorded four instances of this, the symptoms are 
those of shock and the curiousdisappearance of the tumour is accom* 
panied by marked enuresis. Later, symptoms of irritative peritonitis 
occur. 

Under the heading of endometriomata I have referred to the 
symptoms which occur as a result of the rupture of a chocolate (g’st of 
the ovary, and have observed that the signs and symptoms thereof 
are very frequently diagnosed as those of appendicitis or diveaticulitis, 
which leads to emergency operations by general surgeons who are 
unacquainted with pelvic pathology and symptomatology. 


ilOETAUTY 

The removal of an ovarian tumour can be, like that of the appendix, 
the easiest or one of the most difficult operations in surgery. Perhaps 
this is most readily understood when we compare the results of hyster' 
ectomy with those of ovariotomy. The mortality of hysterectomy is 
under 2 per cent for fibromata, whereas that for removal of tumours 
of the ovary is approximately o per cent in all countries. 
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CLINICAL FEATUBES OP OVARIAN TUMOURS 

It is not necessary to enumerate these fully, but it is a matter of 
some interest to observe that, in a consecutive series of 547 cases of 
my own which I recorded in 1931, only 24 per cent complained of pain, 
whereas 61 per cent sought relief because the abdomen was enlarging. 
Uterine bleeding was a symptom in 17 per cent, and of these the bleeding 
was post-menopausal in 6 per cent. 

Pain is not a prominent symptom unless simple or malignant 
degeneration has occurred \vith involvement of the peritoneum, but, 
of course, if torsion, infection, or rupture of a tumour occurs, pain is an 
obvious feature due to reactive peritonitis. In my own series torsion 
was present in 12 per cent. 

Ascites is much more commonly present than is generally recog- 
nised, and in my experience it is as often associated with innocent as 
with malignant tumours. Ascites is rarely present unless the tumour 
is either bilateral or above the brim of the pelvis. The peritoneal 
exudate may be a chemical or irritative reaction. Cytoscopic examina- 
tion of such ascitic fluid after a small paracentesis is of considerable 
prognostic value before operation. I use a hypodermic needle and 
syringe. 

Malignant changes, whether primary or secondary, are far from 
uncommon. In my own series 21-4 per cent were malignant. Such 
high incidence is partly due to the fact that in the East patients delay 
coming to operation, and this justifies the opinion that such hesitation 
predisposes to secondary mali^aat changes. H. R. Spencer records 
a 10 per cent malignancy rate, whereas Lippert's is 15’5 per cent. 

Seventy-five per cent of malignant tumours of the ovary are 
bilateral, and a high percentage of these patients suffer from primary 
sterility. Seeing that there is no direct blood or lymph communication 
between the two ovaries, the explanation of primary bilateral tumours 
would seem to lie outside the pelvis and most probably in the hypo- 
physis, for many of these tumours give rise to a positive prolan 
reaction. 

It is not improbable that malignancy is more common than has 
hitherto been recognised, for in a large tumour it is very easy both for 
surgeon and pathologist to miss small areas of malignancy. Such j 
changes may, however, be suspected clinically if a tumour, previously ; 
symptomless, becomes painful, fixed, and associated \vitb ascites. It 
is particularly important that especial care should be taken in the case 
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of papillomatous tumours, for, as has been said under that heading, 
the finding of a papilla with a cell-strewn stroma and heaped-up 
irregular mitotic surface cells is significant of malignancy and demands 
removal of both ovaries and usually a foUow-up with deep X-rays. 


INFECTION 

This is by no means uncommon and occurs through the blood or 
lymph stream, or by direct contact from the bowel, appendix or tubes. 
It is frequently seen in the case of twisted tmnours and cysts dis- 
covered after abortion or labour. I have seen it in the course of 
typhoid fever and as a result of septic tonsils. 

The organisms found are most often streptococci and B. coli. But 
any other pyogenic organism may be the cause. 

Symptoms vary iu intensity and may be local or general according 
to the size and position of the tumour and variety of the organism. For 
instance, a dermoid infected and impacted in the pelvis after labour or 
abortion may simulate plastic pelvic peritonitis ; whereas a tumour 
above the brim of the pelvis may be only partially infected, or only one 
loculus afiected, uith the result that diagnosis, apart from pain, fever 
and leucocytosis, is not easy until the infected loculus reaches the 
surface of the tumour or bursts, giving rise to obvious and intense 
inflammation of the peritoneum. 

Operation is fraught ^7ith considerable mortality, for in freeing an 
infected tumour there is great risk of the cyst bursting and flooding 
the peritoneum ^vith virulent organisms. 

In a recent case of mine, the tumour was infected with tubercle 
bacilli from tubercular pus tubes. Dense adhesions were present, 
making adequate removal extremely difficult. After tw’o weeks a 
tuberculous fUtida formed, and one month later a fascal fistula occurred 
which showed no signs of healing after five months. Subsequently, 
tuberculosis of the lung showed itself Avith rapidly fatal result. 


OVABIAN TOMOUBS ANB PREGNANCY 
The incidence of this association is important. It occurred in 29 
out of 547 personal cases. In 16 the cyst Avas serous, in 9 it was a 
dermoid, iu 3 it was pseudo-mucinous, and in 1 malignant. These 
figures correspond fairly closely with those of H, R. Spencer. 

Ovarian tumours are more liable to torsion, both during and after 
pregnancy. If seen in the early months of pregnancy operation is 
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rarely followed by abortion. The optimum time for operation is about 
the fourth month. If, however, the case is not seen until pregnancy is 
advanced it is best, unless urgent symptoms are present, to wait until 
nearly full-term and then to remove the baby by Csesarean section, the 
tumour being removed at the end of the operation. 

Occasionally, where ante-natal care has been defective, ovarian 
tumours are not diagnosed until late in labour, and then only because 
labour is obstructed. If dystocia exists, Caesareau section is the best 
treatment, though cases have been recorded where circumstances 
compelled vaginal puncture of the tumour with success. In the event 
of the tumour being entirely abdominal, and therefore causing no 
obstruction, the attendant must be alive to the fact that such tumours 
add to the dangers of the puerperium from torsion, infection or 
rupture. Many surgeons, therefore, prefer to operate immediately after 
the baby is born rather than run such risks. These dangers are in my 
experience considerably enhanced in the case of abortion. 


GENERAL CONSIDERATIONS OF TECHNIQUE 

Patients with ovarian tumours are frequently wizened or cachetic* 
and, since their blood-pressures tend to be low, prolonged operations, 
particularly in the Trendelenburg position, should be avoided. It is 
well to keep such patients in bed for several days before operation in 
order to estimate heart and kidney function. 

Blood-transfusion or intravenous glucose should be given before 
or during operation if need be. 

Spinal or avertin anaesthesia in the case of large tumours gives the 
best results. 

In the case of small tumours no bigger than a tangerine orange, 
mobile in the pelvis of a multipara, they can be removed per vaginam 
through the pouch of Douglas. In the case of large tumours, the 
bdominal incision should be from 10 to 12 inches long. The surgeon 
should first separate soft adhesions between the tumour and the 
parietal wall so far as is possible wth the hand, for by so doing there 
is less shock and less likelihood of pulling upon the omentum. At the 
same time,mth a hand reaching down into the pelvis, he should discover 
the position and relation of the fundus uteri to the tumour, for this will 
enable him to determine wliether the tumour is unilateral, pedunculated 
or retroperitoneal. 

In making large incisions, it is necessary to take care that the 
bladder is not injured for in some timiours, particularly those of the 
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broad ligament, the bladder maybe pulled up as bigb as the umbilicus 
and therefore may easily be incised. 

IVhen possible, the tumour should be eveutrated entirely out of 
the abdominal incision ^vithout rupturing or tapping it. Using a dry 
swab, it is then usually quite easy to separate adhesions of the omentum 
and intestines which are frequently present on the fundus and posterior 
surface of the tumour. Where needed, vessels are ligated with 
catgut. 

In the event of the gut being greatly involved in, or adherent to, 
the wall of the tumour, it is rarely necessary to resect such intestine 
for, if a thin incision is made along the fibrous wall of the tumour 
one inch away from, and parallel to the adherent bowel, the gut can 
be freed with a dry swab along with a portion of the outer fibrous 
wall of the cyst. 

Occasionally the immense size of the tumour does not permit of 
eventration. In such a case one or more loculi must be tapped first, 
but it should be remembered that the contents of any loculus which 
ruptures or is tapped may be infected or contain mafignant cells. 

Large broad ligament cysts often give the greatest ansiety, for the 
bowel, bladder or ureter are frequently displaced and may be tom or 
cut. Indeed, it is no uncommon thing to find the ureter and colon 
displaced high up over the anterior su^ce of a retroperitoneal cyst. 
In many of such cases the ureter has unwittingly been cut with fatal 
results. If, however, the surgeon should cut the ureter, instead of 
wasting time attempting ureteric anastomosis, it is better to implant 
the proximal end of the ureter into the colon by the method described 
by Cofiey, Nitch, or myself. 

There is usually a great deal of shock following the opening up of 
large raw areas in the case of broad ligament cysts. This should be 
foreseen and guarded against by blood or glucose transfusion. More- 
over, the big veins at the base of the broad ligament where the tumour 
is adherent may ^ve rise to much hasmorrhage necessitating under- 
pinning, usmg either a Worrall needle or a curved needle threaded 
backwards. 

In the cases of a large broad ligament tumour with gross dis- 
placement and adherence of the uterus, the easiest, quickest, and 
least hajmorrha^c method of removal is, having tied the infundibulo- 
pelvic ligament of the tumour, to amputate the uterus above the 
cervix, commencing on the healthy side of the organ and working 
from below upwards under the capsule. 

In every case, after removal of the primary tumour, the opposite 
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ovary should be inspected. Bilateral tumour formation is very com- 
mon, but, during the reproductive period of life unless malignancy is 
obvious, every endeavour should be made to conserve some healthy 
portion of ovary, for, in the case of cysts and innocent papillomata 
trhich may be advanced in one ovary and perhaps only commencing 
in the opposite organ, it is well to remember that nearly all neoplasms 
tend to grow away from the hilum. This fact enables the conscientious 
surgeon, as a rule, to conserve a healthy functional portion of ovary. 

On the other hand, after the menopause the necessity for such 
conservation does not exist ; therefore, if in doubt it is better to remove 
both ovaries and the uterus. 

In the case of papillomatous tumours with secondary peritoneal 
outg^o^vths, it is by no means uncommon for such deposits or meta- 
plasia areas to disappear after removal of the parent tumour, although 
at the time of operation, before microscopic section, malignancy was 
suspected. 

"When dealing with a simple pedunculated ovarian tumour, the 
ligated pedicle should be buried in the folds of the broad ligament. 
The uterus should be venfcro-fixed or suspended before closing the 
abdomen so as to prevent it from retroverting and giving rise to future 
symptoms. 

All raw surfaces should be peritonised as far as possible and oozing 
tags ligatured where seen. Before closing the abdomen, the omentum 
should be brought down to the pelvis, and each kidney pouch in the 
loin swabbed dry, for jellified blood and serum tend to collect there. 

In some of these cases, it is well to remember that it requires greater 
moral courage to stop and close the abdomen in the early stages of an 
operation, when you the condition grossly inoperable or malignant, 
than to proceed and kill the patient thereby on the table. 

X-rays, radium, or the selenide treatment of Dr. Todd may prolong 
life in some cases of malignancy. 

In the tropics where mammoth tumours are the rule rather than 
the exception, a period of great anxiety may occur during operation 
when the tumour is eventrated or tapped, from a sudden drop in 
blood-pressure or from a sudden movement of the heart downwards 
as a result of the relaxation of tension upon the diaphragm ; such 
movement of the heart with sudden alarming symptoms being similar 
to that seen when a large pleural effusion is too rapidly emptied. 
This may be prevented by passing a long roller towel around the 
patient immediately over and slightly below the limits of the costal 
margin. One nurse or dresser takes each end, and as the tumour is 
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removed or emptied gentle gradual compression of tlie abdomen is 
made by pulling upon tbe towel. By this means tbe abdominal pressure 
is mamtained and filling up of tbe splanchnic vessels due to a negative 
pressure, consequent upon the emptying of the abdomen, is prevented. 
Moreover, any sudden downward movement of tbe heart as a result of 
release of tension is checl^ed. 

Another feature of such large tumours is cyanosis due to pressure 
on the base of the lung and diaphragm. For this reason spinal or 
avertin auasthesia gives the best results. 

In my ex])erience post-operative embolism is exceedingly rare 
after ovariotomy unless infection or malignancy is present. 

Some surgeons in the case of large tumours are in the habit of 
removing large areas of shin ■when sew'mg up tbe abdomen. I consider 
this needlessly adds to the shock of operation. 

Post-operative ventral hernia is a very exceptional occurrence. 

/ All patients are urged to move about in bed, do arm and leg 
' exercises, and take deep breaths from the moment of recovery from, 
ousesthesia. They are also encouraged to get out of bed with a tight 
sis- to eight-inch, crepe-vclpeau abdominal bandage around them about 
the tenth day. I am sure that these measures reduce the incidence of 
post-operative embolism and thrombosis. 


REFERENCES. 

1. Blair Bell, W., and Datxow, M. 51. •• Ovarian IJeoplasms,” The American 

Journal of Cancer, January aod May, 1932. 

2. CoFTEY, B. AnnaU of Surgerj/, June, 1927. 

3. Goodall,J,R, Surj ,G^«.,anJt««L,1920,Vol.30. and ^n. (Curtis, VoL 2). 

4. GREES-^tRSiyTACE, V. B. Bnt. Journal o/Surg., Vol. 20, 1932, and Journal Ohst. 

and Gyn. Brit. Emp., YoL 38, 1932, and Bril. iled. Journal, April, 1933. 

5. Meyer, R, Arch fur. Gi/nak. 1931. 

6. Nitcu, C. a. Pro. Roy Soc. Med., Vol. 25, 1932. 

7. Sajipsox, J. a. Arch. ofSury., Vol. 3, 1921. 

8. Spencer, H. R. Proc. Roy. Soc. Med., Yol. 2G, 1933. 

9. Shaw, \V. Journal Obst. and Gyn. Brii. £mp., Vols. 39 and 40, 1932, 1933. 



PART XI 


URINARY SYSTEM AND MALE 
GENITAL ORGANS 

by 

J. C. Ainsworth-Davis 


CUAPTER I 

The Investigation of a Tatieat with Geiiito-Vnnary 
Symptoms 

Chapter II 
Diseases of the Kidney 

Chapter. Ill 
Diseases of the Ureter 

Chapter IV 
Diseases of the Bladder 

Chapter V 

Diseases of the Prostate Gland and Seminal Vesicles 
Chapter VI 

Diseases of the Penis, Testis, Scrotum and Adnexa 

Cjiapter VII 
Diseases of the Urethra 



Introduction 


The modern methods of examination and diagnosis of a disease giving 
rise to urological symptoms constitute one of the most interesting and 
important investigations of the present time. The great advances 
which have been made in the perfection and application of urological 
instruments, such as the cystoscope; corresponding improvement in 
radiological technique ; and the more exact knowledge of the pathology 
of the various diseases which attack the urinary system, all help to 
ensure accurate diagnosis. Pre-operative treatment, anticipation of 
complications, and a well-planned operation with methodical and care- 
ful after-treatment have done much to reduce mortality and place the 
comparatively new science of urology in the position which it justly 
deserves. To the urological departments which are being established 
in the various hospitals, and to those hospitals specialising in the 
subject, must be attributed the increasing knowledge of both student 
and post-graduate, resulting in greater benefit to the patient. An 
accurate knowledge of urological symptoms and routine examination 
>vill, in many cases, allow a satisfactory diagnosis to be made while the 
disease is still in its early stages, and before any complications have 
set in, thus ndmmismg the severity of the operative or instrumental 
procedure necessary to effect a cure. The importance of close co-opera- 
tion between patient, practitioner, urologist, radiologist and bacterio- 
logist is essential, and cannot be over-emphasised. A genito-urinary 
surgeon must possess a sound knowledge of all urological procedures 
and the ability to carry them out, and should have in his mind during 
the investigation of a case a clear conception of the order and progress 
of the inquiries to be pursued. It is proposed, therefore, to devote 
Chapter I to the investigation of a patient with genito-urinary 
symptoms, this being followed by a description of the more important 
diseases of the urinary tract, including their treatment. 
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CHAPTER I 


Tiie Investigation of a Patient with Genito-Urinaijy 
SV ilPTOMS 


The investigation of a patient mth genito-urinary symptoms should be 
conducted according to a definite plan which has for its object the 



deternmiation of the exact nature, situation and extent of the disease 
nhich has produced these manifestations of its presence, 
f t n ^ accurate past history, a detailed but relevant account 

of the symptoms, together with a properly conducted enguny into the 

SOCG 



URINARY SYSTEJI AND JIALE GENITAL ORGANS 2667 

functions of the urinary and genital tract as a whole, vdW suggest to an 
observ'er, gifted with a reasonable amount of clinical instinct, a pro- 
visional diagnosis. This is followed by a routine examination in order 
to discover signs of the alleged symptoms and to determine the presence 
of disease in sucli parts of the genito-urinary system as are accessible 
by simple means. The information obtained at this stage will either 
be sufficient to make a diagnosis, or to indicate which of the special 
urological examinations is required to do so. 

To these special examinations must be attributed the precision to 
which urology has attained at the present time, and considerable space 
will be allotted to their description. By their means, not only is the 
exact nature of the urinary disease established, but also definite 
indications obtained for treatment, whether of a conservative, instru- 
mental or operative type. 

The following table is a summary of the investigations to which 
reference has just been made, together with the order in which they 
are carried out. 


Investigation 

The patient is directed not to pass water, if possible, for 2 or 3 hours 
before examination. 

(1) History. 

(а) Sex, age, and whether previously resident abroad. 

(б) General statement of symptoms. 

(c) Venereal history : gonorrhoea or syphilis. 

(d) Menstrual history : children, miscarriages, periods, vaginal 
discharge and backache. 

(e) Digestion and bowels. 

(2) General Sym-pioms. 

{a) Of any disease giving rise to urological symptoms : e.g. tabes, 
purpura. 

(6) Of renal failure. 

(c) Of malignant disease of urinary organs. 

(3) Upper Urinary Tract Symptoms. 

(а) Renal pain. 

(б) Renal colic. 

(c) Backache. 
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Lower Urinary Trad Symptom. 
(fl) Frequency. 

(&) Hffimaturia. 

r Vesical. 

(c) Pain. -I Prostatic. 

i. Urethral. 

(d) Character of micturition. 

(e) Difficulty. 

(/) Retention (or suppression). 
Incontinence. 

[h) SesAial disturbances. 

(i) Character of urine. 


(oa) Routine Emminaiion of Males. 

(tt) Penis, prepuce, and external 1 

urinary meatus. i- Standing. 

(6)^Sciotum. J 

(c) Rectal csainiitatiou. Knee-elbow. 

(d) Act of micturition and urine. 

(e) .tVdnaitiistration of local ansesthetic. 

(/) Abdominal csamiuation : 

(1) Renal areas. 

(il) Bladder area. 

(y) General examination : 

(i) For signs of renal failure. 

(ii) For other diseases with uro- 
logical symptoms. 

(iii) For secondary deposits. 

(iv) Forevidenceof nervous diseases, 
e.g. tabes. 

(A) Catheterisation and residual urine. 


Lying. 


{ob) Routine Examination of Females. 

Lithotomy position, good headlight, sit heUveen thighs. 

(а) Urethra (smears if necessary). 

(б) Catheter specimen. 

(c) Cervix, inspection through bivalve speculum (smears 
necessary). 

(d) Bimanual examination. 

(e) Abdominal examination.'i . , 

/A r ^ *0^ “ales. 
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(6) Special Examination, 

(а) Chemistry, cytology, bacteriology, and animal inoculation of 
the urine. 

(б) Anterior urethroscopy. 

(c) Posterior urethroscopy. 

(d) Cystoscopy and chromo-cystoscopy. 

(e) Ureteric catheterisation. 

(/) Plain X-ray. 

X-ray with opaque ureteric catheter. 

(A) Intravenous pyelogram. 

(i) Ascending pyelogram. 

(j) Renal function tests. 


(1) History, (a) Sex, age, and, whether previously resident 
abroad. 

(6) General statement of symptoms : situation, date 
of onset. 

(c) Venereal history : gouorrhcea, or syphilis. 

(d) hlenstrual history: children, miscarriages, periods, 
vaginal discharge and backache. 

(e) Digestion and bowels. 

(a) Sex, aye, and previous residence abroad. Certain diseases are 
naturally confined to one or other sex, while others are more common 
in males than in females or vice versa. Some occur during adolescence, 
some in middle life, and others only in old age though giving rise to 
similar symptoms. Thus, acute retention is most commonly due to 
gonococcal infection in young men, to stricture in adults, and to 
prostatic obstruction in males over the age of 55. 

Details of previous residence abroad may be of some assistance, as 
hot, dry climates are loiown to be a predisposing factor in the formation 
of stone, and an infection due to Bilharzia may have been acquired in 
Egypt. 

(b) General statement of symptoms. A note should be inade of the 
chief symptoms together mth their situation, date of onset, severity, 
duration, and order of appearance. 

(c) Ve^iereal history. An inquiry into a past attack of gonorrhcea 
or syphilis is of great importance, as the former is the chief cause of 
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stricture or prostatitis, while the latter may throw light on an obscure 

case of mcontinence. 

(d) Menstrual liislort/. In female patients, tlie number and dates 
of past pregnancies or miscarriages should be ascertained, together 
with the date of the last period, and a note made of any irregularity or 
other abnormality of the menses, and the presence of vaginal discharge 
and backache. 

The female genital tract is so often the source of both upper and 
lower urinary inflammations, that even minor disturbances demand 
the most careful investigation. 

(c) Digestion and hoivels. Gastro-intestinal symptoms are common 
in renal failure, and thus the presence of thirst, indigestion, or diarrhoea 
should put the observer on his guard. 

(2) Goicral BgmjAoms. (o) Of any disease giving rise to urological 
symptoms : e.g. tabes, purpura. 

(6) Of renal failure. 

(c) Of malignant disease of urinary organs. 

(o) OJ any disease giving rise to urological $ymj)toins, e.g. tabes 
or puiputa. 

The chief symptoms of tabes dorsalis are lightning pains (often 
described as rheumatism), gastric crises, and impotence. Dissetninated 
sclerosis gives rise to diffeceot symptoms in different cases ; the 
most frequent are : visual (attacks of diplopia or of amblyopia) and 
weakness of the legs. Mitral stenosis severe enoush to be a cause 
of embolism is accompanied by dyspnoea, while cough and hjemoptysis 
are not uncommon. Sub-acnite bacterial endocarditis causes an insidious 
illness, with such symptoms as weakness, vague pains, etc. Scurvy 
has also an insidious onset with weakness, dyspnoea oii exertion, 
listlessness, bleeding from the gums, and pain in the legs. There is 
usually a history of gross dietary deficiencj’. The patient with purpura 
hccmorrhagica notices bleeding from the nose or other mucous cavity 
(e.g. uterus), and observes the petechial rash. 

(6) Of renal failure. These are : (i) nervous : headache, drowsi* 
ness, amaurosis, pruritus, insomnia ; (ii) respiratory ; attacks of 
dyspnoea ; (iii) gastro-intestinal : thirst, dyspepsia, anorexia, 
vomiting, diarrheea and colitis. Under treatment the dyspepsia 
may improve, but without relief of the vomiting. 
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(c) Of malignant disease of the urinary organs. Obstruction of 
the vena cava with oedema of the lower limbs may occur in hyper- 
nephroma. As in other cases of malignant disease, a terminal 
cachexia (anajinia plus wasting) may develop in patients suffering 
from malignant disease of the urinary tract. Spontaneous fracture 
of a bone, the seat of a secondary deposit, may occur. 

(3) Upper Urinary Trad, Symptoms. These consist of renal pain, 
renal colic, and backache, which may exist separately or be combined. 

Henal pain. The renal parenchyma is devoid of sensory nerves, as 
has been shown during operations on the kidney under local anaes- 
thesia, when puncture or incision can be carried out without giving 
rise to any painful sensations. Sensory nerves, however, are present in 
the renal capsule and in the walls of the renal pelvis, and any increased 
tension of either tlie capsule or the pelvis wll produce pain. The cause 
of increased tension of the pelvis is always obstruction, due to blocking 
of the pelvic outlet by a stone, to inflammatory swelling of the mucous 
membrane at the pelvi-ureteral junction, or to spasm of the muscula- 
ture of the ureter. Distension of the capsule which may result from 
any condition causing rapid enlargement of the kidney, as may 
occur in some forms of nephritis, has led to the operation of decap- 
sulation for the relief of this symptom. Renal pain, usually felt in 
the back of the loin, sometimes occurs in the front, or may be present 
in both places at the same time. Post-renal pain is a persistent aching, 
of varying severity, high up in the lumbar region, with a point of 
maximum intensity in the angle between the outer border of the 
erector spinae muscle and the twelfth rib. It tends to pass forwards 
through the loin. Hypersesthesia of the overlying skin is a common 
accompaniment. Anterior renal pain is referred to a point on the outer 
side of the rectus muscle about one inch below and internal to the tip 
of the ninth rib. 

Benal colic. This is produced by irregular spasmodic contractions 
of the musculature of the ureters in an attempt to propel their contents 
downwards towards the bladder. The pain varies in severity from 
agonising paroxysms accompanied by collapse, sweating and vomiting, 
to colicky pains of moderate degree. It is referred along a line on the 
anterior abdominal wall, corresponding to the ureter, following the outer 
border of the rectus muscle very closely, and radiating along the 
distribution of the genito-crural nerve to the front of the thigh, to the 
testicle in the male and to the labium majus in the female. Contraction 
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of the cremaster muscle causes retraction of the testicle, which may be 
exquisitely tender for hours or even days after the cessation of the 
colic. The severity of the pain varies in proportion to its cause, being 
greatest in some cases of ureteric calculus and least if due to the passage 
of blood clot, or of tuberculous or other debris down the ureter. The 
situation of the colic varies with the level in the ureter of the foreign 
body or material responsible, the upper limit of the pain roughly 
correspouding to this point. In all cases the pain radiates downwards 
and never in an upward and inward direction. Renal colic is usually 
associated with varying degrees of post-renal pain, due to distension 
of the kidney by urine from the blockiug of the ureter. This pain can 
be temporarily relieved by the passage of a ureteric catheter, providing 
the obstruction can be negotiated. 

Backache. This, not strictly an upper urinary tract symptom, is 
far more common in the female than in the male. It usually indicates 
some abnormality of the genital tract and demands careful gynaco* 
lo^cal investigation. As will be seen later, displacements and inflam* 
mations of the reproductive organs often have an important relation 
to both upper and lower urinary tract diseases. 

(4) Loicer Urinary TraciSymptoms. These are best classified under 
the following headings ; 

(а) Frequency. (/) Retention (or suppression). 

(б) Hsmatuna. (p) Incontinence. 

(c) Pain. (A) Sexual disturbances. 

(d) Character of micturition. (») Alteration iu the character 

(e) Difflculty. of the urine. 

It is usually on account of one of the foregoing that the patient 
seels advice, the severity of one particular symptom often being such 
as to overshadow the others. The object of the investi«^ator is not only 
to obtain an exact description of this particular symptom, but to 
inquire in detail into all others, and to consider such information as 
a whole. It is only by so doing that a provisional diagnosis can be 
arrived at which will largely influence the subsequent routine examina- 
tion and determine which particular of special examination is 
indicated. For the full appreciation of these individual lower tract 
symptoms an accurate knowledge of their causation is essential, and 
thus each will be described in turn. 
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FKEQUENCY 

In tlie normal male tlie act of micturition occurs five or six times 
during the day, in the female four to five. No water is passed during 
the night unless an unusual amount of fluid is taken before retiring. 
The amount of urine passed averages 50 oz. in the 24 hours, about 10 oz. 
being passed at a time. 

If the fluid intake is increased, it follows that more urine will be 
secreted, and this in turn will give rise to physiological frequency. 

All other causes of frequency are pathological and, in the majority 
of cases, are found in the urinary tract itself, but certain extra-urinary 
diseases which give rise to urinary symptoms must not be overlooked. 

Diseases which directly or indirectly affect the bladder or posterior 
urethra, or interfere with the normal act of micturition, cause frequency 
to a greater or lesser extent. It is convenient to tabulate such diseases 
and the ways in which this result is brought about. 

During routine examination most urethral and genital, and many 
intravesical causes mil be found. Upper urinary and the remaining 
bladder diseases require special examinations, such as cystoscopy and 
pyelography. 

Diseases of the kidney can affect the bladder in one or more of three 
ways, namely, by the production of polyuria, by infection, or by reflex 
irritation, each of which causes frequency. Thus in pyelonephritis there 
is an increase in quantity of urine due to some degree of renal insuffici- 
ency, and also infection which gives rise to secondary cystitis- In renal 
calculus there may be reflex irritation of the bladder. In movable 
kidney there may be reflex irritation of the bladder and polyuria. 

Vesical conditions can also cause frequency in one or more ways. 
Thus a stone can irritate the bladder wall and at the same time deter- 
mine an attack of cystitis, while a malignant gTo^vth may produce 
nerve involvement and cystitis. 

In most cases, frequency is associated with other urinary symptoms 
which must all be considered together, for by so doing the diagnosis is 
considerably facilitated. Thus frequency accompanied by terminal 
haematuria and pain referred to the end of the penis is suggestive of 
acute cystitis when pyuria is present, but of a vesical calculus when 
it is absent. 

Cystitis is only one of the causes of frequency, and failure to carry 
out a complete investigation may result in grave consequences to the 
patient should such conditions as renal tuberculosis or early malignant 
disease of the bladder be missed. 

VOL. II. — 2 II 
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Frequency in a young adult with a sterile acid urine containing 
pus should always be regarded as being due to renal tuberculosis until 
this is excluded. 

In some cases frequency is more marked during the day ; in others 
no such distinction is present. The former condition is characteristic 
of stone uncomplicated by cystitis, the erect position and jolting 
causing increased irritation of the trigone ; while in the recumbent 
position the calculus rolls back to the less sensitive areas and may 
cause very little trouble. 

Inflammatory afEections of the bladder usually result in frequency, 
which is equally marked by day and by night. Inflammation of the 
bladder may be secondary to inflammations of the cervix, appendix, 
Fallopian tubes, etc. It may be bacterial or non-bacterial. Chronic 
cervicitis results in the frequency, dysuria and backache, usually with 
a sterile urine, which form such a*common triad of symptoms in women 
who have borne children. 


HiEMATURIA 

Haematuria, or the passing of blood in the urine, is one of the most 
important urological symptoms, and is produced by a variety of patho- 
logical conditions which may occur in widely different parts of the 
urinary tract. It must be emphasised, however, that many of these 
conditions can be present without causing hrematuria, at all events for 
some time, and thus this symptom calls for immediate investigation to 
determine its site and causation while the bleeding is still in progress. 
Only too frequently is the patient given a bottle of medicine and told 
“ not to worry as the bleeding will soon cease.” Unfortunately another 
attack may not occur for months, by which time a more serious view 
is taken of the matter and a proper examination made, often wth the 
diagnosis of an inoperable renal growth which might have been success- 
fully removed at the earlier date. 

There are two main types of h®maturia. In the one the bleeding 
is painless, and in the other it is accompanied by pain which, of course, 
varies according to its site of origin. Of the two, the painless variety 
attends the majority of growths of the urinary tract, and is of much 
graver import. 

The following table summarises the more important causes and 
sites of both types, together with their relationship to the act of 
micturition. 

In both varieties stress is laid on the appearance of the blood in 
relation to micturition, and this is of great practical value. 
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If blood appears at the begiiming of the act it must obviously 
come from the urethra, and this calls for urethroscopic examiuatiou, 

TABLE 

Causes of H^ematuru 



1 1 

1 Relation to micturi- 
tion. 

Site. 

Causation. 

PAudess 

1 At Beginning 

At End 

Mixed 

Urethra 

Bladder 

1 

Ureter 

Growth (v. rare). 

Growth. A few cases of 
stone. Enlarged, con- 
gested prostate. 

Growth (v. rare). 




Ureterocele (rote). 


' 

Eidney ^ 

1 

Growth. 

Stone. 

Tubcrculosb. 

Hydronephrosis. 

Pyonephrosis. 

Congenital cj'stic disease. 



Prc.reoal , 

Purpura. 

.Irtcrio'selerosis. 


1 

At Beginning 

Urethra 

Acute urethritis. 

Caruncle. 

Painfal 

At End 

Mixed 

Bladder 

Ureter 

Cystitis. 

Stone. 

hlahgnant Growth. 

1 Stone. 

Blood clot. 



Kidney 

Pyelitis. 

Pyelonephritis. 

Hydronephrosis. 

Pyonephrosis. 

Stone. 

Tuberculosis. 


except in cases of gonococcal urethritis, where the diagnosis is obrious 
from the history of infection aud the presence of a discharge. If the 
blood appears at the end of micturition it must come from the bladder. 
Typical examples are cystitis or stone (painful), and papilloma or 
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congested prostate (painless). As the bladder is emptied, its muscular 
fibres contract doAvii on to the inflamed mucous membrane, on to an 
ulcerating papilloma or congested prostate, and squeeze blood out of 
it like water from a sponge. 

In the case of a stone, its sharp edges may prick the vesical mucosa 
during contraction of the bladder, so that a few drops of blood appear 
at the end of micturition. 

If blood is intimately mixed with the urine it may come from the 
bladder, ureter, or kidney, or may be due to pre-renal causes. 

If coming from the bladder, it is produced by an exaggeration of 
the vesical conditions which give rise to terminal hgematuria. Thus a 
papilloma may bleed into the bladder apart from the pressure of the 
contracting organ and so allow the blood to mix intimately with the 
urine. 

Cystoscopic examination will either reveal an intravesical cause 
of the hasraaturia or show a normal bladder with blood emerging from 
one or other ureteric orifice, thus proving its upper urinary tract 
origin. 


PAIN 

This may be of three types : vesical, urethral, or prostatic. 

Vesical pain is felt in the hypogastrium, and ranges from a feeling 
of slight suprapubic discomfort to an intense strangury during micturi- 
tion. It indicates a varying severity of bladder disease which produces 
an irritated or inflamed mucosa. AVben combined with difficulty, an 
obstructive factor, such as stricture or enlarged prostate, is suggested. 

Urethral pain or dysuria may be terminal or occur during micturi- 
tion. Pain at the end of micturition referred to the tip of the penis 
in the region of the frenura, or in the female sex to the labium majus, 
is diagnostic of disease of the base of the bladder, such as stone, basal 
cystitis, or malignant groNvtb. An intense scalding in the urethra 
during micturition is typical of an acute urethritis, but may also occur 
in phosphaturia or from the passage of gravel. If accompanied by 
frequency, urgency and strangury, the posterior urethra and the neck 
of the bladder are also involved. 

Prostalic pain is characterised by a sensation of fulness and weight 
or actual pain in the perineum, and indicates disease of this gland. It 
may co-exist wth urinary symptoms due to obstruction of the bladder 
neck or cystitis and urethritis. Sacral pain radiating downwards along 
the back of one or both thighs is su^estive of advanced prostatic 
carcinoma. In all cases, lower urinary tract pain, of whatever type. 
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must be viewed in conjunction with other urologicai symptoms beioii 
a provisionai diagnosis can be made. Thus, terminai dysuria acconl- 
pamrf by hxmaturia and frequency is suggestive of acute cystitis when 
pyuria is present, but of a vesicaf caiculus when pyuria is absent. 


CHanacTEn of iucnmixiox 


Five main variations in the character of micturition are commouiv 
obsemd by the patient : ( 1 ) Aitcration in the size of the stream. 
(2) Diminution of the force of projection. (3) -Abnormal effects of 
strammg. (4) -An intermittent flow. (5) .A forked stream. 

(1) An altemlion in the six of the stream. This is characteristic of 
some form of urethral or bladder-neck obstruction, such as enlargement 
or fibrous contraction of the prostate, urethral stricture, or stenosis of 
he eternal urinary meatus. The reduction in the size of the stream 
may e of recent onset or may have been in progress for some years. 


(2) The force of projection. This may be normal though the size of 
the stream is reduced, or a diminished force of projection may be 
accomparu ^ a small stream, the urine falling almost directly to 
rae ^otmd. 'Die former combination is typical of urethral stricture or 
mental stenosis and the latter of bladder-neck obstruction. 

ac+nf Straming may help or hinder the 

a diZe^’ A “ < ““ intravesical projection of the prostate 

erists, which will be described under 
can nnl ^ lenders the act in this case, which 

wsS “ “^utr “ 


Thii" he intermittent, 
imoaction of ^ empora^ block, such as can be caused by the sudden 
usiSlv nLim m r “ *'■' P'^hitic urethra, when pain is 
and P *' -t°“‘'‘*™'’““S®®^P®eitionm3ydislodgethecaIculu3 

apparant emptying 

Iv *'■' ® deSe to michTte 

r “ t “hie in two distinct 

eZri^ r If diverticulum which suddenly 

raptira Itself mt^he bladder after the latter has been relieved of its 
contents. The first specimen passed may be comparatively clear, the 
second turbid from stagnation in the diverticulum. 
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(5) A forked stream. The stieam may be forked or may emerge in 
the form of a spray, causing the patient considerable alarm. Such 
alteration is entirely due to the shape and size of the external urinary 
meatus and has no surgical significance. 

DIFFICULTY 

Normal micturition depends on three factors : A patent urethra, 
normal contraction of the detrusors, and normal relaxation of the 
sphincters. 

Difficulty may therefore be due to obstructive or to non-obstructive 
causes. If accompanied by pain and frequency, a superadded inflam- 
matory factor is usually present, and these and other urinary symptoms 
must be considered together in order to arrive at an accurate conception 
of their causal disease. 

Routine examination excludes all urethral, most bladder-neck, and 
some vesical causes. The remainder require special examinations for 
their diagnosis, such as urethroscopy and cystoscopy. 

The table overleaf summarises the chief causes of difficulty and 
the situations at which they bring about this symptom. 

Obstructive Causes. Difficulty which is of bladder origin is due to 
partial obstruction of the internal urinary meatus, and may be caused 
by a foreign body, such as a calculus, or by a growth. Pressure on the 
bladder neck from without, due to a retroverted gravid uterus, a pelvic 
tumour, or a large vesical diverticulum situated low down between 
the bladder and rectum, may bring about the same result. 

Obstruction in the posterior urethra is mainly due to inflammatory 
swelling of the prostatic or urethral mucous membrane and to diseases 
of the prostate gland. Pelvic operations, when follow’ed by disturb- 
ances of micturition, more commonly give rise to retention than to 
difficulty. If the patient strains in an attempt to overcome the difficulty 
due to prostatic enlargement the increased urinary tension in the 
bladder tends to force the prostatic lobes together, thereby increasing 
the degree of obstruction. The prostatic patient soon learns that the 
best way to initiate the act is to avoid straining and to wait for a short 
while, when the flow mil usually commence. This hesitancy may vary 
from a few seconds to several minutes. When a functional cause is 
superimposed, the turning on of a tap, the holding of one hand in cold 
runnmg water, or the certainty of privacy may aid the act of micturi- 
tion. At times these simpler measures fail, and difficulty is replaced 
by retention, necessitating the appropriate treatment for this condition. 
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Difficulty from anterior urethral causes is most commonly due to 
stricture {when a past history of gonorrhcea can usually be obtained), 
to meatal stenosis, or to phimosis. Mcata\ stenosis and phimosis tan 
be excluded by inspection. 

TABLE 


Bladder. 


Obstructive Causes op Difficulty or Retbstion 
’Calculus or foreign body. 

Blood clot. 

.< Diverticulum. 

Pregnancy, especially a retroverted gravid uterus. 
Uterine fibroids or other growth, 
lletrovertcd uterus. 


Bladder 
neck and 
postenor 
urethra. 

(Difficulty 

usually 

increased 

byetraining.) 


Contraction of internal sphinctet (cf. Congenital hypertrophic pyloric 
Stenosis). 

Hefies spasm of sphloctcrs following pelvic or rectal operations. 

Acute postenor urethritis, causing ^ema, spasm or both. 

Congenital valves in the male posterior uretnra or the female bladder 
neck. 

Calculus, foreign body or blood dot. 

Cysitocelc, chronic trigonitb, and urethritis in females. 

Prostatitis (acute and chronic), pro->tatic abscea.«, calculi, cysts. 
Prostatic tuberculosis. 

Prostatic cnlirgcmeot. 

Fibrous prostate. 

Prostatic bars. 

^Carcinoma or sarcoma of prostate. 


Anterior 

urethra. 

(Difficulty 
usually 
diminished 
by straining) 


'Stneture, or congestion superimposed on stricture. 

Pen-urethral abscess or fistula. 

Rupture. 

Calculus, foreign body or blood clot. 

^lahgnant growths, pap'iUoouta, and cysts. 

Phimosis. 

Pin-hole meatus. 

rSpinul cord lesion (fracture, tumour, myelitis). 
(.Priapism. ■< Keflex (posterior urethritis, phimosis, anal fissure). 
^Thrombosis of corpora cavernosa. 


JfoS-OBSTRUCnVE CAUSES 

Functional : liubiUty to pass water in the presence of others. 
Congestive : Holding water too long, as in a train or car. 
Vesical atony : Old people. 

Tabes. 

Nervous diseases : i 

'l Multiple sclerosis, 
rina bifida. 


Non-Ohstructive Causes. Difficulty due to fuactioual or congestive 
causes is common, and is often experienced if micturition is attemptet^ 
in the presence of other people, or after a long journey by car or train. 
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RETENTION AND SUPPRESSION 

Inability to pass water may be due to two causes : (i) Suppression ; 
There is no urine in the bladder because the kidneys have stopped 
secreting, (ii) Retention : The bladder is full but the patient is quite 
incapable of emptying it. 

Suppression of Urine. This may be complete — anuria, or the amount 
of urine secreted by the kidneys may be diminished — oliguria. If the 
condition persists, uraemia, coma and death are the inevitable results. 
The causes of anuria and oliguria are the same, the former being merely 
a further stage of the latter. They may be tabulated as follows : 

Table (afler Thomson-Wallcer) 

CAUSES OF SUPPRESSION 

(A) Hysterical. 

(B) Yascular. 

(C) Reflex from urethra, bladder, ureter or kidney. 

(D) Infective: (i) Haematogenous. 

(ii) Urinary. 

(E) Urinary Tension : (i) Obstruction, gradual or sudden. 

(ii) Sudden relief of obstruction. 

(F) Reimval or destruction of renal tissue, 

(A) Hysterical. This may last for some hours or even days. It 
is followed by polyuria, and never produces symptoms of urgemia. 

(B) Yascular. This may be seen in cases of shock following severe 
and prolonged operations, especially if there has been much loss of 
blood. Anaesthesia or absorption of antiseptics may be contributory 
factors. If the kidneys are healthy, recovery is the rule, but if diseased, 
suppression may give rise to ur®mia and death. 

(C) Reflex. This may very rarely follow instrumentation of the 
urethra or bladder. As a rule there is also some degree of septic 
absorption due to the passage of infected urine over the damaged area, 
which is a more likely cause of anuria. Suppression, however, has been 

\oi.. 11. — 2 u * 
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known to occur in tlie presence of an undamaged mucous membrane 

and sterile urine. 

Operations on the bladder, catheterisation of ureters, the presence 
of a ureteric or renal calculus, pyelonephritis and movable Iddney have 
all, in rare cases, been followed by anuria. 

(D) Infective, (i) Heeinatogenoua. Suppression may be a com- 
pheation of an acute nephritis, occurring in the course of such conditions 
as septiczemia, influenza, pneumonia, typhoid and scarlet fever, or 
gastro-iutestinal infection, the organisms being conveyed to tlie kidneys 
via the blood stream. 

Septic absorption following urethral operations or instrumentation 
may give rise to anuria in this way. 

(ii) Ascending. Infection from the lower urinary tract may ascend 
to the kidneys, setting up a septic pyelonephritis, w'hich in some cases 
may produce oliguria or anuria. 

(E) Urinary Tension, (i) Obstruction. The inadvertent ligation 
of both ureters during a hysterectomy will, of course, produce complete 
suppression, luvolvement of the ureters by a malignant growth of the 
uterus \rill gradually bring about the same result. Obstruction of one 
ureter by a stone may cause suppression of urine if the opposite kidney 
U diseased (calculous auuxia). 

(ii) Sudden relief of obstruction. If an over-distended bladder 
resulting from prostatic obstruction or urethral stricture is sud- 
denly emptied by catheterisation or suprapubic cystotomy, anuria 
is likely to occur from sudden engorgement of the renal 
vessels, which rupture, bleed into, and completely block the renal 
tubules. 

In a large number of such cases the suppression is permanent and 
the death of the patient inevitable. 

It cannot be too strongly emphasized that more than 15 oz. of 
urine should never be removed from the bladder at any one time. 

(F) Removal or desfriirfion of renal tissue. Removal of one kidney 
when the opposite one is absent or diseased is an accident which is a 
thing of the past when modem methods of investigatiou are employed, 
but instances of this have been known to occur, and were naturally 
followed by anuria and death. 

Destniction of renal tissue by disease, e.g. by a tuberculous 
infection, gradually leads to suppression. 
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Beiention of Urine. Retention is a condition in which the bladder 
is unable to void its contained urine. In complete or acute retention 
no urine can be passed at all. In incomplete or chronic retention the 
patient is able to micturate but there is always some urine left behind 
in the bladder (residual urine) after the act, which he is unable to pass 
and which may vary from a few oimces to several pints. 

In some cases of chronic retention due to prostatic or urethral 
obstruction, the patient is apparently incontinent, but this is in reality 
due to overflow from the distended organ and is known as false incon- 
tinence (retention overflow). 

Beiention resembles difficulty, and like the latter it may be due 
to obstructive or to non-obstructive causes. IMoreover, the actual 
causes are identical, and will be found in the table on page 2680. 

It is of the utmost importance to distinguish between retention 
and suppression, and between obstnictive and non-obstructive 
retention. 

In suppression there are usually signs of pre-existing disease of 
the kidneys and absence of disease of the bladder or urethra. Pain 
does not occur, the bladder is not distended, catheterisation is easy, 
and no urine is withdra\vn. 

Retention is usually preceded by a varying period of difficulty and 
other signs of obstruction. There are no symptoms of renal disease, 
but the bladder is distended. If due to obstruction, there ^vill be 
spasmodic attempts to micturate. A catheter will reveal the site 
of the obstruction. If due to non-obstructive causes, there is, as a 
rule, no desire to pass water and a catheter passes easily. 

The most common causes of acute letention are gonococcal infection 
in young men, stricture in adults, prostatio obstruction in males over 
the age of 55, and gyna3cological conditions in the female. Its relief, 
though a matter of absolute urgency, depends to a great extent on its 
causation, and will be discussed fully xmder the various diseases which 
may give rise to this complication. 


INCONTINENCE 

In young infants incontinence is a normal condition up to the end 
of the first year, as micturition is entirely a reflex, the centre being 
situated in the lumbar segment of the spinal cord. 

Afferent nerves pass from the bladder and posterior urethra to this 
centre and are stimulated by distension or irritation of either structure. 
Efferent nerves are of two kinds which are antagonistic. The 
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sympathetic fibres pass via the 3rd, 4th and 5th lumbar roots to the 
inferior mesenteric and h 3 rpogastric plexuses, and thence to the bladder. 
Impulses passing along them cause inhibition of the detrusor (bladder 
w'aU) mvaclcs and coutractiou of the sphincters. The autonomic fibres 
pass via the ner%'i errigentes from the 2nd and 3rd sacral roots to the 
vesical plexus. Impulses through these cause contraction of the 
detrusors and relaxation of the sphincters. 

As the child gro^vs, impulses travelling do^vu the cord from higher 
centres gradually exert more and more control over this reflex until at 
about the end of the second year continence is fully established both 
by day and night. 

Incontinence may be of two kinds, false and true. In false incon- 
tinence the bladder is full, the escape of urine being merely the over- 
flow from the distended organ. An example of this is the chronic 
retention with overflow seen in some prostatic or stricture cases 

True incontinence is always associated with an empty bladder and 
may be of two kinds, active and passive. In active incontinence the 
contraction of the bladder wall is so powerful that even a normal 
sphincter is unable to resist the pressure of the urine. 

In passive incontinence the sphincter muscles are paralysed and 
urine dribbles away through the uretluu as quickly as it enters the 
bladder from above. 

The following is a brief summary of the more important causes of 
these various forms of incontinence ; 

False IneontiMuce. (Chronic retention with overflow.) 

(A) Obstruction, (i) Prostatic. 

(ii) Urethral, e.g. stricture. 

(B) Nervous disease, e.g. early tabes dorsalis. 

(C) Nerve injunj. (i) Early stages, about two months following 

fracture-dislocation, or gunshot injury to 
spinal cord above level of lumbar mictuntion 
centre (Thomson-Walker). 

(ii) Lesions of lumbar centre, cauda equina, or 
bsmorrboidal sympathetic nerve plexus (e.g. 
in excision of rectum). 

True Incontinence. A. Active IncoiUinence. (Action of sphincters 
overcome by detrusors.) 

Common in children, but rare in adults. 
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(A) Nervous diseases, e.g. multiple sclerosis causing bladder spasm. 

(B) Nerve injury, e.g. later stages (after two .mouths) foIlo\ving 

fracture-dislocation, or gunshot injury to spinal cord above 
level of lumbar micturition centre (Thomson-Walker). 
Micturition becomes a pure reflex from cutting oS controlling 
impulses from higher centres. 

(C) Acute inflammations of bladder and ‘posterior urethra — causing 

uncontrollable spasm, e.g. tuberculous disease of bladder. 

(D) Incontinence of childhood. 

(i) Physiological (to end of second year). 

(ii) Where some abnormality can be discovered. 

(a) Threadworms, anal fissure, vulvitis, phimosis, pin-hole 
meatus, balanitis, etc. 

(5) Enlarged tonsils and adenoids. 

(c) Phosphaturia, oxaluria, uric acid crystals, highly acid 
urine, bacilluria, cystitis, vesical calculus, etc. 

(iii) Essential enuresis, where no abnormality within or without 
the urinary tract can be detected. 

B. Passive Incontinence. (Weakness or paralysis of sphincters.) 
More frequent in women than men. 

(i) Weakness of sphincter following parturition. 

(ii) Cystocele. 

(iii) Forcible dilatation of female urethra in pre-cystoscopic 
days, or dilatation of urethra from malignant disease or 
the impaction of an irregular-shaped calculus. 

(iv) Sometimes after perineal prostatectomy when the cut 
urethra is not stitched to the opening in the bladder. 


SEXUAL DISTURBANCES 

Disturbances of the sexual apparatus include abnormal sexual 
desire, frequent nocturnal emissions, priapism, impotence, prosta- 
torrheea, and testicular pain. In the majority of cases these symptoms 
are functional, but are occasionally due to some disorder of the genital 
or lower urinary tract, and should lead to careful investigation and be 
considered in conjunction with other urinary symptoms. jVs a rule the 
lesion, if found, is out of all proportion to the severity of the symptoms 
with which it is associated. Increased sexual desire with diminished 
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power of gratification is typical of many cases of enlarged prostate. 
Various degrees of priapism, often associated with frequency and 
blood-stained seminal emissions, are frequently seen in acute posterior 
urethritis, prostatitis, and seminal vesiculitis. Prostatorrheea is a 
fairly common symptom, and is usually the result of chronic prostatic 
congestion or inflammation. It is chiefly noticed after defecation, 
which tends to squee 2 e the secretion out of the prostate and vesicles 
by the contraction of the abdominal and levatores ani muscles. Impo- 
tence may be due to some lesion in the genital tract, such as prostatitis 
or vesiculitis, to phimosis, or to reflex irritation from an anal fissure 
or other rectal conthtion. Testicular pain may be due to small nodules 
of fibrosis in the globus minor of the epididymis following a gonorthosal 
attack. In some cases it is the result of retention of the semen in the 
blocked tubules of the epididymis. Testicular pain may also accompany 
a varicocele and renal or ureteral stone. It will be recalled that pain 
radiating into the testicle is one of the typical symptoms of renal 
colic. 


.\LTERATIOXS lif THE CUAJIACTEB OF URI2^E 

Cloudiness of the urine as observed by the patient in a chamber or 
other receptacle may be due to three causes; (1) Cloudiness which 
appears on standing and which disappears on boiling. This is due to 
urates. (2) Cloudiness which is increased by beat and which dis- 
appears on the addition, of acetic acid. This is due to phosphates. 
(3) Turbidity which fails to dear, either with heat or acid. This is 
due to pus, indicating Inflammation in one or other part of the urinary 
tract, which may exist alone or complicate a gross lesion, such as 
stone, stricture or ^o^Tth. Pyuria necessitates a bacteriological 
examination of the urine, which must be a catheter specimen in females. 
The presence of blood in the urine has already been described. An 
ammoniacal smell may have been noticed by the patient and indicates an 
alkalinedecompositionjsuchasoccursintheresidualuxineofprostaticaiid 
stricture cases. A fishy smell is characteristic of a bacillus coli infection. 

(5o) Routine Examination of Males, The importance of a routine 
examination in the male sex cannot be over-estimated, and is just as 
necessary whether the symptoms of which the patient complains are 
referable to the upper or to the lower urinary tract. For this examina- 
tion no part of the genital tract must be overlooked, as the efiects 
of inflammatory disease may have far-reaching consequences, not 
only on the various parts of the urinary tract, but on the individual 
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as a whole. Examples of this are extremely numerous, but it is 
enough to cite merely a few typical instances : Thickening or 
enlargement of the epididymis is, in most cases, secondary to disease 
of the prostate or vesicles. These in turn may be secondary to a 
urethritis or stricture. Prostatic infection may spread to the bladder 
and posterior urethra, and experimental work by Winsbury-White has 
shown that lymphatic spread to the kidney and upper part of the ureter 
can occur from a prostatitis, which may thus be an aitiological factor 
in the incidence of such conditions as hydronephrosis and renal stone. 

The act of micturition, its frequency, and the examination of the 
urine may all furnish important information as to the state of affairs in 
the bladder or upper urinary tract and, at times, lead to the discovery 
of some general disease, such as diabetes or purpura. 

Abdominal examination wll give evidence of any palpable abnor- 
mality or tenderness of the kidney or bladder, and a general examina- 
tion may reveal evidence of renal failure or diseases, such as arterio- 
sclerosis or tabes, which may be giving rise to urinary B 5 Tiiptoms. 

Routine examination, when carefully and conscientiously carried 
out, will, in many cases, enable a diagnosis to be made, in which 
case the special examinations, which \vill be described later, become 
either superfluous or merely confirmatory. The followng is the 
order in which this examination should be conducted. 

No urine to be passed if possible for two or three hours previously. 

(а) Penis, prepuce, and external urinary meatus. "^Standing 

(б) Scrotum and its contents. /position. 

r Knee- 

Ic) Rectal examination. elbow 

(^position. 

(d) Act of micturition and examination of urine. 

(e) Administration of local anaesthetic. 

(f) Abdominal examination : 

(i) renal areas. 

(ii) bladder area, 

ig) General examination : 

(i) for signs of renal failure. 

(ii) for other diseases mth uro- 
logical symptoms. 

(iii) for secondary deposits. 

(iv) for evidence of nervous 
diseases, e.g. tabes. 

{h) Catheterisation and residual urine. 
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the fact that the centre of the swelling is fluid while the surrounding 
parts are hard. Enlargement of the epididymis, while the body remains 
normal, is due either to tuberculous disease or to epididymitis of inflam- 
matory origin. If tuberculous, it is nodular, the cord is frequently 
beaded, a secondary hydrocele is uncommon, testicular sensation is 
present and, in the later stages, adhesion to, or ulceration through, the 
posterior aspect of the scrotum is observed. Other evidences of tuber- 
culous disease will be found as the routine examination progresses. 
Enlargement of the testis proper without involvement of the epididymis 
may be due to chronic orchitis or syphilis. The syphilitic testicle is 
usually very hard and smooth, without testicular sensation and, as a 
rule, accompanied by a secondary hydrocele. In the later stages, 
adhesion to, or ulceration through, the anterior aspect of the scrotum 
may occur with formation of a typical gummatous ulcer. A history of 
syphilis may have been obtained, and the Wassermann found to be 
positive. A distinctly heavy swelling involving both epididymis and 
testicle, with an absence of testicular sensation and with involvement 
of the structures of the cord, is most likely due to a malignant gro\vth. 
These scrotal findings must, of course, be messed in conjunction with 
the history, symptoms, and other details of the routine examination. 

(c) Rectal examination. Examination of the rectum should always 
bo made in the knee-elbow position. The examining finger, protected 
by a finger-stall or glove which is well vaselined, is gently passed 
through the anus, the patient being asked to strain do^vn. The prostate 
is easily felt bulging into the anterior wall of the rectum. Hgemorrhoids, 
fistula and fissure, if present, ate noted. The normal prostate is 
rounded and firm to the touch. A shallow, median, longitudinal 
groove and sharply demarcated lateral borders are characteristic 
features. The amount of projection of the prostate into the rectum 
can be readily assessed by a circular sweep of the finger around these 
borders, though it must be borne in mind that an intravesical enlarge- 
ment of the prostate or fibrous degeneration may be present mthout 
increase of the rectal projection. By passing the finger onwards, 
the upper margin of the prostate can be felt, and beyond this are 
situated the two vasa deferentia and seminal vesicles, which are not 
palpable imless inflammatory induration has occurred. The ureters 
are inserted into the bladder on either side of the mid-line, above and 
to the outer sides of the prostate, but can only be felt if they contain 
a stone or if thickening due to peri-ureteritis is present. Between the 
two ureters and beyond the seminal vesicles the soft bladder base 
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2 per cent is required to produce efficient anaesthesia, and this in the 
urethra may give rise to dangerous toxic effects. If, however, sodium 
bicarbonate is added to cocaine hydrochloride, the anaesthetic action 
of the latter is increased at least sixfold according to the following 
reaction : 

Cocaine hydrochloride-j-sodium bicarbonate -► Cocaine bicarbonate+sodium chloride. 

Cocaine bicarbonate readily dissociates into its component radicles, 
i.e. cocaine and bicarbonate, whereas cocaine hydrochloride does not, 
and thus the cocaine radicle is set free and its effects on the urethral 
nerve endings is much increased. 

After experimenting with various concentrations it was found 
that a 0*5 per cent solution of cocaine hydrochloride when mixed \vith 
0*5 per cent sodium bicarbonate gave perfect anaesthetic results without 
the slightest risk of toxic sjrmptoms. To this mixture is added 
0’25 per cent chloretoue, which acts partly as a mild anaesthetic but 
mainly as a preservative. The actual formula is as follows : 

Cocaine hydrochloride 3 grs. 

Sodium bicarbonate 3 grs. 

Chloretone 1-J grs. 

Distilled water to oz. 

Once the solution is made up it should be used within twenty-four 
hours, as it gradually loses its anaesthetic effect. A convenient way of 
ensuring a fresh supply is to have a stock solution of 0-5 per cent sodium 
bicarbonate in chloretone water and some packets of cocaine hydro- 
chloride each containing 3 grains. One packet is dissolved in oz. 
of solution when required. 

Method of Introducing the Local Ancesthetic. (i) The patient’s 
bladder should be empty, if possible, as this prevents dilution of the 
solution in the posterior urethra with consequent diminution of its 
anaesthetic effect in the very place where it is most required. 

(ii) The patient is placed on his back on a couch, and the penis, 
with retracted prepuce, is well washed with warm boracic lotion and 
isolated by towels. 

(iii) Traction is made on the penis, which is held behind the glans 
uith the middle and ring fingers of the left hand, the thumb and fore- 
finger holding the lips of the meatus apart. 

(iv) Two drachms of solution are injected into the anterior urethra 
'vith a urethral syringe (fig. 1482), and retained by placing a penile clip 
(fig. 1483) on the glans. 
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cliaracteristic manner. It moves freely with respiration and has some 
degree of mobility from side to side. It is dull to percussion, and has 
a band of resonance separating it from the liver. On the right side a 
renal swelling must be distinguished from a distended gall-bladder, a 
Riedel’s lobe of the liver, a tumour of the colon, and sometimes from 
an ovarian cyst ; on the left side from an enlarged spleen. Distension 
of the gall-bladder presents a tumour which is usually pyriform 
in shape and which cannot be pushed back into the loin. Its dullness 
is continuous with that of the liver. Riedel’s lobe presents similar 
characteristics. Colonic carcinoma is, as a rule, more mobile from side 
to side, while the movements of an ovarian cyst are limited above by 
its pedicle, though downward and lateral mobility is present. On the 
left side an enlarged spleen can usually be distinguished by its down- 
ward and inward enlargement towards the umbilicus, its superficial 
position, and the presence of a notch in its anterior border. Special 
notice should be taken of any tenderness over the kidney or ureter, and 
a comparison must be made with the opposite side. 

ig) General Examination. 

(i) For signs of uraemia. 

(ii) For other diseases wth urological symptoms. 

(iii) For secondary deposits. 

(iv) For evidence of nervous diseases, c.g. tabes. 

(i) Signs of urwmia. The tongue is dry, at first along the centre 
and later over the whole surface, and becomes red, glazed and cracked. 
In the later stages it is covered with a bro^vn, dry fur. The skin is 
dry and harsh, and in the late stages the face has a peculiar yellow 
earthy appearance. Emaciation is often present. The temperature is 
sub-normal in practically all aseptic cases and in chronic septic 
pyelonephritis. Dyspnoea may be present and the breath have an 
ammoniacal smell. A combination of hissing dyspnma in a drowsy 
patient with bleeding gums is very suggestive of uraemia (Bradford). 
Cheyne-Stokes breathing may occur. Hiccough, vomiting, and dia- 
rrhoea are not infrequent. Drowsiness, coma, convulsions, and other 
nervous signs are observed in acute uraemia and in the terminal stages 
of sub-acute and chronic uraemia. The stuporous patient is oecasioiiaUy 
very restless. 

(ii) Other diseases nnth urological symptoms. In cases of hoematuria 
the heart should always be examined for the murmurs of mitral stemsis. 
Since emboli also occur in cases of sub-acute bacterial endocarditis, the 
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and vertebrje. Secondary deposits from testicular growths most com- 
monly involve the lumbar glands. 

(iv) Signs of nervous diseases. Incontinence of urine and indecent 
behaviour occur in some cases of lesion of the frontal lobe of the brain. 
Retention and overflow are frequent in ^es dorsalis, of which disease 
Argyll-Robertson pupils, Achilles analgesia, and loss of ankle-jerk and 
knee-jerk are the cardinal signs; Romberg’s sign is often elicited, 
and the gait may be ataxic. Urgency and other disturbances of 
micturition occur in cases of dissetninated sclerosis, of which the early 
signs may be any of the following : A central scotoma in the visual 
field, nystagmus, absent abdominal reflexes, or extensor plantar reflexes ; 
there is usually no sensory loss. Lesiom of the cauda equina are very 
apt to cause both bladder and rectal symptoms. The chief signs are 
an area of anaesthesia round the anus and over the buttocks and 
external genitalia, and loss of the bulbo-cavernosus and anal reflexes 
and of the ankle-jerks. 

{h) Catheterisation and residual urine. The passage of a catheter 
will at once determine the presence or absence of a stricture, which 
should be dealt with as described on page 3077. 



Ftg. 14S4.— FoBLHALn Caboet fob Cathstebs, 


Any obstruction encountered proximal to this must be due to 
contraction of the bladder neck, as in some cases of chronic prostatitis 
and fibrous prostate, or to distortion of the posterior urethra from 
the intravesical projection of an enlarged gland. Both these types of 
obstruction will be described in detail under their appropriate headings, 
and thus only general directions for the passage of a catheter need be 
given here. 

The best gum elastic catheters are made by Eynard in a variety of 
shapes and sizes. They are sterilised by boiling and then transferred 
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(o) Urethra. The urethra is first examined for signs of acute or 
chronic urethritis, remembering that the latter is responsible for many 
cases of cystitis. If discharge can be seen, a smear should be taken 
and examined bacteriologically to determine the nature of the infecting 
organism. In suspicious cases, hut where no discharge is present, it is 
well to pass a finger into the vagina and “ milk ” the urethra for^vard, 
thereby emptying the urethral glands of their contents, often with the 
appearance of discharge at the meatus. A caruncle or carunculous 
degeneration of the urethra, or prolapse of its mucous membrane, may 
be noted. 

(6) Catheterisation and collection of catheter spedmen. A small glass 
catheter is passed into the urethra, any obstruction, suggesting chronic 
urethritis or stricture, or pain during its passage being observed. A 
No. 12 English size should pass easily without causmg discomfort or 
bleeding. The catheter specimen should be examined for obvious signs 
of infection and, if necessary, a small quantity poured into a test-tube 
and acetic acid added. If the urine fails to clear, the remainder of the 
specimen should be examined bacteriologically. 

(c) Examination of genital tract. The condition of the vulva should 
be noted and special attention 
paid to the presence of in- 
flammation or of a Bartholin’s 
cyst. In children signs of 
vulvitis should be specially 
looked for. The patient should 
be asked to strain, which will 
accentuate a cystocele, rectocele, 
or uterine prolapse if present. 

A bivalve speculum (fig. 1492), 
warmed and lubricated, is 
passed into the vagina and the 
cervix brought into view. Any 
degree of displacement and 
alteration of the direction in 
which the cervical canal is point- 
ing 18 observed. After drying /■»?. ua :.— bivalve speculc»l 

the external os with pledgets of 

cotton wool grasped in a pair of alligator forceps (fig. 1493), or twisted on 
a Playfair probe, a search is made for cervical discharge, cervical erosion, 
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The following is a list of the special procedures in common use at 
the present time, which consist of chemical, bacteriological, instru- 
mental and radiological examinations, or a combination of two or 
more of these : 

(a) Chemistry, cytology, bacteriology, and animal inocula- 
tion of urine. 

{b) Anterior urethroscopy. 

(c) Posterior urethroscopy. 

{d) Cystoscopy and chromo-cystoscopy. 

(e) Ureteric catheterisation and collection of urine from 
each kidney. 

(/) Plain X-ray. 

{g) X-ray and opaque ureteric catheter. 

(7i) Intravenous pyelogram. 

{i) Ascending pyelogram. 

(j) Renal function tests. 

(a) Chemistry, Cytology, Bacteriology, and Animal Inoculation of 
Urine. (By Dr. F. A. Knott.) In order to obtain accurate information 
regarding a specimen of urine, it is essential for it to be obtained by 
catheterisation in the female, though in the male careful washing and 
drying of the penis before micturition is sufficient. 

(i) Chemical ’Examinaiion. Under this heading the following facts 
are elicited : Colour, specific gravity, reaction, the presence of protein, 
sugar, blood, bile, urobilin, foreign pigments, and inorganic deposits 
such as urates and phosphates. 

Reaction. In the treatment of urological cases it is often necessary 
to determine the reaction rather more accurately than is possible with 
litmus paper. For this purpose a few drops of bromo-thymol blue, 
an indicator with a pH range of 6-0 to 7*6, and changing from yellow 
to blue, may be added to the freshly passed urine. By judging the 
colour tint produced, a very good idea of the exact reaction (H.ion 
concentration) can be obtained. 

Colour a)id specific gravity. Paleness is usually due to lack of con- 
centration. If the patient's diet and fluid intake are normal, a 
persistently diminished colour may indicate the necessity for investiga- 
tion by one of the renal function tests described on page 2747. Increased 
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of iodine upon an eq^ual volume of urine; a green ring indicates 
bile-pigments. Eor bile-salts, Ifey’s sulphur test is still the most 
reliable. A little fine sulphur powder is sprinkled upon the surface of 
the urine. In the presence of bile-salts, the lowered surface tension 
allows the sulphur to fall to the bottom ; in normal urine it floats. 

Urobilin. This is best tested for spectroscopically with the urine 
acidified, the absorption spectrum being typical. 

Indican can be demonstrated by Jaffe’s test, which requires that 
two inches of urine in a test-tube be treated with a little concentrated 
hydrochloric acid, followed by 2-3 cc. of chloroform. A single drop 
of 2 per cent potass, chlorate is added, the whole mixed, and then 
allowed to separate on standing. A blue colour (indigo), which is taken 
up by the chloroform and is not destroyed by sod. thiosulphate, is a 
measure of the indicau present. 

(ii) Cytological Examination. This is carried out to establish the 
possible presence of pus cells, red blood-corpuscles, casts, epithelial 
cells, tumour celb, and crystals. Before the cytology can be discussed, 
it is essential that the normal appearances should be appreciated. 
After centrifuging, an ordinary specimen from the male, or a catheter 
specimen from the female, may contain very occasional leucocytes and 
vesical cells, but not more than one to every field of the microscope, 
using ^inch objective ; larger numbers should arouse suspicion. In a 
non-catheter specimen from the female, as a result of the passage of 
urme over external smfaces, at least ten times as many leucocytes 
and often a considerable number of squamous ceUs are present. By 
chemical tests a trace of albumen may frequently be obtained owing 
to their presence. It is essential for this reason that only catheter 
specimens in the female be employed for special urinary examinations. 
The urine is centrifuged for ^ hour and a small amount of the deposit 
is mixed mth a trace of ori^ary methylene blue (the best stain for 
showing Up the nuclei of cells) and examined imder a low-power 
microscope. 

Eus Cells and, red hhod-corpusdes. If pus cells or red blood- 
corpuscles are present the cause must be determined. The former, 
which are invariably associated with infection which may be primar}' 
or secondary, must, if found, lead to the examination of Gram-stained 
films and cultures in order that the causal organism may be identified. 
If organisms are absent, and especially if the urine is acid, the possi- 
bility of a tuberculous focus must be remembered and Ziehl-Neilsen 
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i.e. Is deposition occurring within the urinary tract ? For this deter- 
mination the need for an absolutely fresh specimen is essential. 
Bacterial decomposition mthin the urinary tract usually results in 
extreme alkalinity of the urine with deposition in the bladder of 
phosphate crystals, the most noticeable form being the large clear 
“ coffin lids ” of triple phosphate. Uric acid or oxalate crystals are 
often found in concentrated acid urines and in the urine of patients 
suffering from renal calculus. Hexagonal plates of cystine always 
imply a congenital liability to calculous formation. Intensive alkaline 
treatment of real or suspected renal lesions and the marked alkalinity 
of the urine which results produce such immediate deposit of amorphous 
phosphate, that the examination of the specimen is greatly interfered 
with ; it is a good plan, therefore, to redissolve as much of the phos- 
phate as possible by acidifying the urine with dilute acetic acid before 
examining for other abnormalities in the deposit. 

(iii) Bacteriological Examination. A bacteriological examination of 
the urine has for its object the identification of the organism responsible 
for or secondary to any urinary lesion present. In some cases of 
pyrexia of unknown origin, however, although no urinary lesion exists, 
bacilli or cocci may be present in the urine and their identification will 
aaaUt in establiabing a diagnosis. The following organisms are com- 
monly found when an inflammatory lesion of the urinary tract is 
present ; Bacillus coli, staphylococcus, streptococcus, bacillus proteus, 
and bacillus pyocyaneus. As a rule the bacillus coli occurs in pure 
culture although mixed infections may be found. The urine is acid in 
pure B. coli and streptococcal cases, but undergoes amraoniacal decom- 
position if staphylococci or B. proteus are present. In carrying out a 
bacteriological examination, the first step is to centrifuge the urine, 
using a sterilised tube, and from the deposit to make thin Gram-stained 
films for microscopical inspection of the bacterial types and also to 
spread a small amount of the deposit over the surface of plates of solid 
agar culture media so that, after incubation at 37® C., the bacteria 
present grow as single colonies. From these colonies exact identifica- 
tion of the strains can be made and, when necessary, pure sub-cultures 
prepared for vaccines. 

(iv) Animal Inoculation. Inoculation of the centrifuged deposit of 
a^ urinary specimen is of the utmost importance in cases of renal tuber- 
culosis. In this condition the organism often cannot be found by direct 
bacteriological examination. A freshly obtained catheter specimen 
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leueoplalda, stricture, congenital malformation, and calculus or foreign 
body. By its means, diathermy treatment can be applied to infected 
follicles and innocent new growths, while in some cases it is of help in the 
passing of a guide through a stricture. 

Technique. Males. The patient is directed to pass his water and 
to lie on his back on a couch. The penis is swabbed with mild disin- 
fectant lotion and isolated by means of a lithotomy towel. The anterior 
urethra is ansesthetised wth cocaine bicarbonate solution, as has been 
described, but only two successive amounts of 2 drachms each are 
necessary. After testing the light, tlie urethroscopic tube, with 
obturator in position, is lubricated with a small quantity of lubafax 
and passed gently down the urethra until it reaches the bulb. The 
obturator is withdraum and all superfluous moisture and lubricant 
removed from both the tube and the bulb of the urethra by means of 
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1. Urethroscopic telescope sssemUed in slieatb (direct tukoi). 

2. Q-stoscopic telescope (indirect Tuion). 

3. Catheterising »nd operating telescope, 

4. Attachment with fleiiUe end lor ose in conjnncUon with direct Tjsioti telescope (1). Tins controU 

the tip of the gum elasUo catheter or hODgieintheaame way ae the Albarranlerer on(3). 

9. Eracuator caonola. 


f>. Articolated obturator. 


7. Donble catheterising attaclimeot for operating telescope. 
9. Faucet. 


9. Tube mounts for latera flushmg cocks on sbeallk 
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Technique. Males. The patient is directed to pass water and to 
lie on his back on a couch. The urethra is prepared and an^sthetised 
as for cystoscopy, after which he is placed on a cystoscopic couch. 
The folloNving procedure applies equally to the Geringer or the Canny 
Ryall instrument. 

The sheath, with obturator in position and cocked up to the neces- 
sary angle of 30®, is dried, well lubricated with lubafax and passed 
into the bladder in the same way as a cystoscope and firmly fixed in 
the jaws of a cystoscopic clamp (see fig, 1506). The beak of the 
obturator is returned to normal, the obturator withdrawn, any residual 
urine collected and its amount noted. The bladder is washed out two 
or three timea by meana of a stopcock connected by rubber tubing to an 


i'ly. 1499.— UREtHBoscoric VifcW or Bliddeb 
Neck, 8Bowx>a Beuxeo Sruu>CTEB. 


Ftg. J50a— URETHBOScono View or Budpeb 
Neck, bkowino Intravb&ical EM.4RCEaiEM or 

AU. tubes I’ROSTAnc LOBE^ 




irrigator (see fig. 1507), filled with oxycyauide of mercury 1 in 8000, 
until the return flow is clear, and allowed to empty itself after the last 
wash. The bulb of the light stem is tested and this, together with the 
telescope, is inserted into the sheath. The surgeon seats himself on a 
stool between the patient’s thighs, connects the inflow tap with the 
irrigator, switches on the light and begins the examination. The 
urethroscope is removed from the cystoscopic clamp and gently with- 
drawn into the posterior urethra. The inflow cock is opened, which 
\viU wash away any debris or other products of inflammation. The 
condition of the internal urinary meatus is first observed, and it wll 
be found that only the floor and part of the sides of the opening are 
visible. In the normal subject extreme depression of the ocular end 
of the instrument is necessary before the roof of the meatus comes 
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prostate on tlieir way from the epididymes. The projection of the 
verumontanum gives to this part of the canal a crescentic appearance, 
as seen through the urethroscope. It is important to note any enlarge- 
ment, irregularity, papillomatous overgrow’th (fig. 1503), or any degree 
of inflammation. 

It is not always possible to see the openings of the ejaculatory ducts, 
but an attempt should be made by looking into the sinus pocularis. 
With the inflow cock open, the urethroscope is gently pushed back into 
the bladder and, if necessary, a direct vision inspection of this organ is 
carried out. If it is desired to perform a thorough cystoscopy, the 
urethroscopic telescope and light attachment are withdra^^m from the 



Tig. ISOX— ?AnLU>uAT0C9 Vxano'CTa^cu 
(VBCTHitoscoric View). 


sheath and replaced by the Canny Ryali indirect vision telescope. 
This examination differs in no way from that described under “ Cysto- 
scopy.” With the Geringer instrument this procedure is not possible. 

McCartliif s Cysto-urelhroscojye. This is passed in the same way 
as an ordinary cystoscope and fixed in the jaws of a cystoscopic clamp. 
The telescope is ^vithdraAvn, a faucet inserted and the bladder washed 
out and distended. The telescope is replaced, the inflow cock connected 
with the irrigating apparatus, and the examination of the bladder 
begun. As the line of vision is directed forwards at an angle of 30® 
with the shaft, the appearances will naturally vary, but TOth experience 
of this type of telescope a very satisfactory cystoscopy may be carried 
out. The bladder is emptied by opening the outflow cock, and the 
instrument is gently withdrawn into the posterior urethra, after closing 
the outflow and opening the inflow cock. Continual water distension is 
necessary to push the wall of the posterior urethra away from tho 

VOL. JI. — 2 1 • 



JO ooiioodstn m puc jappoiq ojTOraj 30 ojoni oqj ojm oJoosojsXo v JO 
oScsscd aqi JO sjsisaoo noijmmncxa oidoosojsig -MmsotsXQ (p) 

■(fO?I ■%) opipo; nmqras qjm noijootin raqj joojn nop 
-nniaioxo ne jo ooneouojiod aqi 30 sajaisoA jBniraos aq^ jo aScAnj 
JO sasodmd joj paSLiajoq;E3 aq treo sjanp ^CiojBpiaBfa aqj^ •snpiDjco v 
Suijtuaqq Joj S|anp oijBjsojd aq; o; jo nmirejnonnuaA aq; o; paqdds 
aq uco ;aatn;<:a3; onniaq;i!!a: •anio;M;oaia iqjACoajq aq; q;iAi'posn 
d00| juajma gmpna dnuaq;Eq> aq; dq paaaidai naaq mu scq ‘jaAajiioq 
‘S!1I 'Odoi ojJEJsoid nEqain aq; jo iioj;i!pigBoo aq; tn aanuas jkuS 
JO SCAI ;scd aq; ni qoiqji ‘apoitoap qouai^ p; -ox c jo aScsscd aq; 


irT»9oTa>iffj_\ — toBi '£1 £ 



Soii^nniad ^saSjuj ‘sazis snoii».v m apcta si msaqs 
•Bjq^aiti loumsod aij^ m quo paraco aq oq sampaooid qaajag^ Struio^jc 
‘jann’eqo aaqaqquD ^ quannuqsui jo sadXq aaiqq 

•uoiqcunncxa aqq saqaiditioa qnaumiqsnr aqq jo p-iicjpqqi^W. 
pmp aqq pac ‘paqjasin qaancj aqq ‘iiaisipqqui adoDsapq aqq ‘pasop 
a[ooo attopnt aqq ‘aappujq aqq oqm piBAuoj paqsnd ifjqnaS hibSc st adoos 
-oiqqain aqx jo aiSau qnaiajip aqq oq gouio diqsuoiq^ai iiaqq 

ur ijBaV ][L\v pntJ ‘iroscai aracs aqq loj papiuScta Xjqcaig aq pm sqisd 
jBnpiATpm aqq *ia.\oaiora f Xqranxoid aso[o qons tit si snjq sa ‘aaaid-aia 

AHaoans axvaayHa-isod 


fUo 





URINiVRY SYSTEM AND MALE GENITAL ORGANS 2715 

its entire interior. Other instruments such as single or double cathe- 
terising cystoscopes, urethroscopes, operating cystoscopes, lithotrites, 
etc., are all passed in the same way with the patient in the same 
position. 

Cystoscopy is one of the most important urological procedures, as 
it gives accurate information concerning all affections of the bladder, 
and is ot the greatest help in completing the diagnosis of diseases oi 
the kidneys and ureters. If correctly carried out in the right position, 
through an adequately anoesthetised urethra, with aseptic precautions, 
and by a skilled instrumentalist, it should be both painless and free 
from risk, and can in the large majority of cases be performed as a 
routuie in a properly equipped urological out-patient department or 
consulting room. 

The equipment necessary consists of a cystoscopic couch, cysto- 
scopic clamp, irrigating stand, cystoscopic stool, and cystoscopes. 



Cystoscoyic Couch. The object of this couch is to enable the patient 
to be placed in a position of maximum comfort and relaxation, and 
one which renders subsequent instrumentation and examination easy 
for the surgeon. The lithotomy position is the only one which f ulfil s 
these requirements, and is readily obtained on the couch 8ho\vn in 
figure 1505. 
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approximately the right position, the ohser\'ation or other cystoscope 
removed from the disinfectant solution and its light tested by 
connectYDg it to the battery* Its sheath is vriped dry vrith a piece 
of sterile gauze and lubricated wth lubafax, a small quantity of 
which has pre\'ious]y been squeezed on to another piece of gauze. 

CrSToscom Txttacoet. 



rtf. 1509. 


The passage of a cystoscope in male cases can he conveniently 
described in three definite stages, although in practice there is no break 
in the continxiity of the entire procedure. These stages are of much 
greater importance than in the female owing to the length and varying 
shapes of the urethra. 

Male Ca3es. Stage 1. The surgeon stands between the patient’s 
thighs, grasps the pei^ with retracted prepuce with the left hand, 
elevates it and inserts the instrument, which is held vertically with 
the right hand, gently into the urethra, letting it slide down by its 
orni weight until it nill go no further. At this point the beak, which is 
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directed during tlic wliole procedure towards the patient, lies in the 
bulbous iiretlira just below the opening in the triangular ligament, 
where it joins the membranous portion (fig. lolO). 

Stage 2. Tension is relaxed somewhat on the penis by the left hand, 
and the cystoscope is gently depressed to an angle of 30® ■with the 
horizontal, causing the beak to become level with the membranous 
urethra into which it will be felt to engage (fig. 1611). 

Eigure 1512 illustrates the result of depressing the cystoscope too far 
before the beak has entered the membranous urethra. 



Stage 3. Tension is almost completely relaxed on the penis with 
the left hand, and the cystoscope is depressed to the horizontal. It is 
gently pushed in until its beak passes through the prostatic urethra 
into the bladder (fig. 1513). In cases of an enlarged median prostatic 
lobe the cystoscope may have to be depressed considerably below the 
horizontal before the beak can be made to ride over the obstruction 
on the floor of the prostatic urethra. 

Obstruction may be encountered during Stage 1, before the beak 
has engaged in the membranous urethra, and this is invariably due to 
a stricture, in which case cystoscopy \vill have to be abandoned until 
the urethra has been dilated beyond 20® Charriere. 

Obstruction during Stage 2 is usually due to spasm of the sphincter 
urethrse muscle ; but this is rare when the urethra is efficiently anaes- 
thetised with cocaine bicarbonate solution. 



Tts- UU.— CrsTOscofT, Snoe 5. "rat Ricbt tV*T. F<f. ISIS.— C»»TOf«>rr, Staoe S, ute V loso Wit. 

ObstTuctioa during Stage 3 indicates the presence of fibrous or 
malignant disease of the prostate, or in rare cases an impacted stone. 
Glandular hypertrophy may sometimes give rise to difficulty from 
marked intravesical projection of the median lobe, rrhich sometimes 
necessitates the use of an nnnsually long c 5 *stoscope, such as Swift 
Joly's, before the bladder can be reached. 

The cystoscope is next fixed by means of the cystoscopic 
clamp, and the patient is warned to keep still as the instru- 
ment cannot mo^'c uith him. The telescope is withdrawTi, 
replaced in disinfectant solution, and the faucet inserted, any 
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urine whicli escapes being collected and later measured and 
examined. 

The bladder is washed out through the cystoscopic sheath with 
oxycyanide of mercury 1 in 8000 until the return flow, as seen through 
a glass held up to the light, is quite clear, after which the viscus is 
distended until the patient complains of a desire to pass water. The 
faucet is withdrawn and the telescope reinserted. 

The surgeon sits on the stool, adjusted to the right height, and clips 
the flex on to the cystoscope. Having settled himself in a comfortable 
position, with his elbows resting on his knees or against some part of 
the table, the cystoscopic clamp is removed and the examination of the 
bladder is begun. 

Female Cases. Stage 1. The surgeon scats himself between the 
patient’s thighs and gently wpes the vulva wth a swab ■wrung out 
in warm disinfectant lotion. The lips of the external urinary meatus 
are separated by the thumb and forefinger of the left hand, and the 
beak of the cystoscope is inserted into the urethra. 

Stage 2. The cystoscope is depressed to the horizontal, and gently 
pushed into the bladder. 

Obstruction may be encountered during Stage 1 from narro™g of 
the meatus, which may require dilatation with meatal dilators before 
the cystoscope can be passed. 

During Stage 2 obstruction may also be met with, and is due to a 
stricture following long continued chronic urethritis. Dilatation "with 
dilators is also necessary in this condition (fig. 1514). 



Fif . I51i.— M utal Dilator. 


Theory of Cystoscopy. 

By means of the modern self-rectifying cystoscope, objects in the 
bladder are seen in the same way as if the observer were actually 
standing on its floor Avith his body impaled by the beak of the instrument 
and always facing the direction in which it is pointing, that is to say, 
in the normal position of the cystoscope, towards the patient’s head. 
Rotation of the cystoscope on its own axis corresponds to movements of 
the observer’s head, his body being kept perfectly still. When the indi- 
cator is at 6 o’clock the observer’s head is bent fonvard at a right angle 
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and lie is looking at the floor of the bladder. At 9 o’clock his head is 
turned to the left at right angles to his body and he is viewing the right 
side of the patient’s bladder. At 12 o’clock his head is bent backwards 
at a right angle and he is viewing the roof. At 3 o’clock his head is 
turned at a right angle to the right and he is viewing the left side of the 
patient’s bladder. 3Iovements of the cystoscope, other than rotatory, 
correspond to movements of the observer’s body. 3fovements of 
insertion and withdrawal will cause the observer’s body to take a few 
paces forwards and backivards respectively. 

Lateral mo^’cments of the 
cystoscope will cause the 
observer’s body to move 
laterally with the beak of 
the instrument over an arc, 
the centre of which is the 
membranous urethra — the 
fixed point of the cystoscope. 
Up-and-down movements 
cause elevation and lowering 
of the observer’s body over 
a similar arc, but at right 
angles to the former one. 

If the foregoing facts are 
firmly grasped, cystoscopy, 
with practice, should present 
little difficulty. 

Ezaminalton of the Bladikr 
(fig. 1515). This consists of 
a detailed inspection of the 
entire contents of the \iscu5. 
To lx? complete, the examination must l)e carried out methodically and 
must follow a definite routine based on practical experience. Foe cysto- 
scopic purposes t be bladder can be iHridecI by two antero- posterior planes 
into three zones X, B, and C (fig. 1516). each of which can be covered 
by one revolution of the cystoscope. The middle zone B containing 
the ait-bubble (fig. 1517), ureteric orifices (fig. 1518), inter-ureteric bar 
(fig. 1519) and part of the trigone, is usually the first to come into view 
and is therefore taken as the starting-point of the examination. By 
rotatmg the cystoscope in a clockwise direction with the fingers of 
the right hand, and steadying it by holding the light atta^ment 
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Fig. 151c.— Bladdes 7ose«. 


with the left, every portion of this zone is brought clearly into 
focus and its exact position defined and charted clock-face fashion 
by noting the position of the indicator situated on the optical end of 
the telescope. The first glimpse is of the roof at 12 o'clock where an 
air-bubble, which is invariably introduced during the washing-out of 
the bladder, is to be seen. Next the left wall is observed, until at 
4 o’clock the left ureteric orifice comes into view. At 8 o’clock the right 
ureteric orifice is seen, this being connected to the left by the inter- 
ureteric bar. “ South ” of this (6 o’clock) lies the trigone which comprises 
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the triangular strip of the bladder floor between the two orifices and 
the internal urinary meatus. Beyond 8 o'clock lies the right wall of 
the bladder, and further rotation brings the air-bubble aeak into view 
at 12 o'clock. 

It is in this zone (B) that the majority of bladder growths and 
stones are observed, the favourite site for the former being above 
and to the outer side of one ureteric orifice, and for the lattw in the 
trigone. 

Evidence of tuberculous disease or other inflammation mav be seen, 
and the condition of each ureteric orifice and the character of its efflux 
should be noted. 
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in males, and the trigone in females, inflammation of the latter 
alone usually indicating an associated urethritis, and being very 
commonly secondary to a cervicitis or other source of chronic pelvic 
inflammation. 

Cj’stoscopic inspection is now over, and the examination is com- 
pleted by clamping the instrument in the 12 o’clock position, after 
pushing it a little further into the bladder so that the beak lies in 
zone B. The telescope is wthdrami, the lotion evacuated by inserting 
the faucet, the bladder again washed out until the return flow is clear, 
and the telescope replaced. The clamp is removed and the cystoscope 
withdrawn b)’ an exact reversal of the procedure whereby it was 
inserted. Extreme gentleness is still indicated as many cystoscopies 
have been marred bj' careless withdrawal of the instrument, causing 
imnecessar}’ pain and sometimes bleeding. 

In male subjects the glans is gently wiped clean and the prepuce 
drawn fonvard over a piece of cotton wool, or the 
penis enclosed in a penile bag (fig. 1520), which pre- 
vents any staining of clothes by involuntarj’ dribbling 
of urine, until the effects of the anfesthetic have worn 
o5, or of blood in the event of congestion of the 
bladder neck. 

Empirin compound 10 grs. and quinine hydro- 
chloride 4 grs. are ^ven as a routine, and washed 
down with a tablet of citralka (Parke, Da\’is k Co.) 
dissolved in a tumblerful of hot water ; alkalis are 
prescribed three times a day until any discomfort on 
urination following instrumentation has passed off, 
when hexamine 10 grs. before and an acid mixture after meals are 
given for a week. 

Chromo-cystoscopy. Although this is one of the renal function tests, 
it can he carried out at the same time as observation cystoscopy, and 
so will be described here. 

Immediately before the cystoscope is passed, or in some cases 
during the examination, 5 cc. of a 0*4 per cent sterile solution of 
indigo-carmine are injected wdth aseptic precautions into the median 
basilic vein. As the dye is of an intense blue colour it is impossible 
to verify the position of the needle in the vein by withdrawing blood. 
If, however, a good tourniquet is applied and the vein rendered 
prominent by alternately clenching and unclenching the fist with the 
elbow straight and the syringe not quite filled, the entry of the needle 
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into tlie vein is heralded by complete absence of resistance of the 
piston on withdrawing it. The tourniquet is removed and the injection 
made, the small pimctiire being closed by pressure of a piece of lint 
or wool soaked in alcohol. 


Indigo-carmine thus injected intravenoiisl)' should be seen to 
emerge from each ureteric orifice in good concentration in from three 
to six minutes (fig. 1521). 


Attention should also be given to the character of the efflux, a 
long-drawn-OTit gush with small force of projection often indicating 



Ffj EncKorrc rrnv 

Richt I'kctcuc Osime. 


1-1 , luncnon, and its non-appearance a 

absence of the kiZey!” congenital 


(e) UrelericCaaelenmiion. Catheterisation of one or both meters 

theperf„rn^nrof™aT;^:”; 

or instnimental pyeloeianhv fM for tL r " ascending 
colic fliiP fn Q w) for the relief, in some cases, of renal 

stone 1 cted r '■“‘"■■ncntal treatm nt for a 

stone impacted m the iitetei; or (7) for the injeetion of tlrugs. 



-URINARY SYSTEM ANB^MALE GENITAL ORGANS 2727 

Tlie patient is prepared and ana3sthefcised in the same way as for 
cystoscopy and placed on a cystoscopic conch. 


Technique. A single or double catheterising sheath is selected, 
the light tested, lubricated with hibafax and passed into the bladder 
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in the same nay as an ohseivation cystoscope. It is unnecessary for 
the telescope to be inserted into the catheterising sheath as there is no 
danger of abrasion of the urethra, since the edges of the eye of the 
cystoScope are well rounded off. After clamping the sheath the faucet 
is inserted and, if necessary, a catheter specimen collected from the 
bladder. The viscus is washed out with oxycyanide of mercury 1 in 
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8000 until the return flow is clear, and distended with about 8 oz, of 
lotion. Ovex-distension, by flattening out the ureteric orifices, makes 
catheterisation difficult. After a general survey of the bladder, during 
which any abnormalities are noted, one or two sterile ureteric catheters, 
usually of No. 5 Charricie size, enclosed in sterile linen sheaths, are 
selected and the stilettes vrithdrawn. Should catheters be provided not 
fitted with stilettes, the patency of their lumen must first be tested 
with a syringe filled unth distilled water as, if this is not done, it some- 
times happens that blocking of the catheter is only discovered after it 
has been passed, when, of course, the whole procedure must be repeated 
to the patient’s increased discomfort. The catheters are inserted into 
the catheter channels for a distance equal to the length of the instru- 
ment. 

The surgeon seats himself on the stool, clips on the light flexes, 
switches on the light, removes the cystoscope from its clamp and 
rotates it through an angle of 180 degrees, when the trigone or inter- 
ureteric bar \rill come into the field of vision. The right ureteric catheter 
is pushed a little further on until its tip passes across the field of vision 
and disappears just beyond it (fig. 1522a). By turning the Albarran 
lever, the latter deflects the catheter away from the lens and again brings 
its tip into the field of vision (fig. 15220). The cystoscope is rotated to 
8 o'clock and the right ureteric orifice located. By a combined process 
of inserting the catheter a little further, turning the Albarran lever, and 
general movements of the cystoscope, the tip of the catheter is made 
to engage with the orifice (fig. 1 522c) and the former gently pushed along 
the ureter until it reaches the pelWs. The Albarran lever is turned 
back to normal and the left ureteric catheter pushed across the field 
of view and deflected. The left ureteric orifice is located at 4 o’clock 
and the procedure repeated. Certain difficulties may be encoimtered, 
according to the state of affairs present : (1) Efficient cleansing of the 
bladder is essential in order to obtain a clear \’iew, and this may require 
prolonged imgation in the case of tuberculous cystitis, especially when 
secondary infection has occurred. (2) Hlarked intravesical projection 
of the prostate may obscure the ureteric orifices from view, but in 

this condition ureteric catheterisation is rarely indicated. (3) Gynffico- 

logical abnormalities of the uterus, by causing invagination or invasion 
of the bladder wall, may cause marked displacement of the orifice, 
which sometimes makes catheterisation impos.sibIe. (4) Location of 
the orifice. As a rule the ureteric orifices are readily located at 4 and 
8 o’clock, but occasionally variations occur in their position which may 
cause difficulty to the ine.xperienced cystoscopist. The inter-ureteric 
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bar invariably leads to one or other orifice and this fact should be of 
assistance. The orifice may he markedly retracted, as in tuberculous 
ureteritis, or may be almost hidden in the swollen mucous membrane 
in cases of cystitis. (5) Abnormality of the orifice. The ureteric orifice 
may be pin-hole and fail to admit the tip of even the smallest catheter, or 
mayend in a ureterocele and bcequally impassable. (6) Over-distension, 
by flattening out the orifice and increasing its distance from the internal 
urinary meatus, may present difficulties which sometimes can only be 
overcome by running off some of the distending fluid. (7) Apparent 
obstruction is often encountered about an inch above the orifice and 
is usually due to a redundancy of the mucous membrane in this situa- 
tion (fig. 1522d). The tip of the catheter engages with a fold of the lining 
membrane instead of passing up the lumen. Jlovements of insertion 
and withdrawal combined with rotation arc, as a rule, sufficient to over- 
come this difficulty. (8) Obstruction may occur at higher levels and 
may be due to a variety of causes such as stricture, impacted stone, or 
inflammatory distortion of the canal. Patience, gentleness, or the use 
of a smaller sized catheter may be successful, but in some cases the 
passage of even the finest bougie is impossible. At times a fine bougie 
will succeed after a catheter has failed, and may dilate up the 
passage sufficiently for the latter to be successfully passed. (9) Obstruc- 
tion of the pelvi-ureteric junction is most commonly due to a fixed 
kink produced by inflammatory adhesions between the pelvis and 
the ureter, or less commonly, to a stricture or the impaction of a stone. 
If ordinary manipulations fail, injection of sterile water through 
the catheter may sometimes be sufficient to dilate the affected part 
of the ureter and allow the passage of the catheter into the renal 
pelvis. 

There are certain indications as to whether the catheter has reached 
the renal pelvis or is still in the upper ureter. On entering the pelvis, 
the educated touch vnll notice a sudden lack of resistance, comparable 
to that which occurs in the performance of lumbar puncture. 

If the flow of urine from the catheter is observed, a regular drip 
will prove that the tip of the catheter is in the renal pelvis. A series 
of rapid drips followed by a distinct pause before a further series of 
drips occurs denotes that it is still Ijdng in the ureter. The series of 
drips corresponds to a peristaltic Avave of urine down the ureter, and 
the pause to the interval between two iraves. 

A further method of determining whether the tip of the catheter 
has reached the pelvis is to attach a syringe to the proximal end when 
withdrawal of the piston will remove a steady continuous quantity 
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variation in opacity is observed on the X-ray plate corresponding to 
the light and dark segments. 

A good quality catheter should be sufficiently supple to allow its 
passage through tlie cystoscope, past the Albarran Jever, through the 
ureteric orifice and up the ureter into the kidney, yet stiff enough to 
prevent it coiling up in either the bladder or some dilated portion of the 
upper urinary tract. If too stiff, the point may be caught up in a fold 
of mucous membrane, rendering its passage a matter of great difficulty 
and often causing bleeding, pain, and injury to the ureter. On no 
account should a ureteric catheter be passed ^vith its stilette in situ. 
The latter is only used to maintain a patent lumen while not in use, 
and to prevent kinking. Failure to observe this rule has in some cases 
resulted in perforation of the ureteric wall by the projection of the 
stilette through the terminal eye. 

Ureteric catheterisation may be followed in certain cases by sepsis 
or hferaorrhage. Infection is rare if ordinary aseptic precautions are 
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observed. Cj’stoscopes and ureteric catheters must be efficiently 
sterilised, and the latter only passed doum tlie catheter channel after 
the bladder has been properly washed out. A few red cells are com- 
monly found in the urine following catheterisation, but definite bleeding 
is usually due to lack of gentleness, the use of a rough, worn catheter, 
or its passage too far into the pelvis, with resultant bruising or laceration 
of a calyx or renal papilla. 

(/) Plain X-ray. An ordinary X-ray photograph should be taken 
if a patient (i) complains of pain in one or other loin ; (ii) has had 
an attack of renal colic, or (iii) has a swelling in the region of the 
kidney. Radiography for lower urinary tract symptoms is not of such 
great importance, except for the diagnosis of prostatic calculi, as 
the cystoscope and urethroscope give more accurate information. 
Although opinions regarding the preparation of the patient are divided, 
experience has sho^\'n that by far the best results are obtained where 
this is entirely omitted, though, if the patient has been confined to bed 
for a few days, an injection of 1 cc. of pituitrin is of value in stimulating 
peristalsis and ridding the bowel of excess of gas by the passage of 
flatus. 

A first-class radiogram should fulfil the following conditions : (1) The 
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entire urinary tract should be shown on one film. (2) The outlines 
of both kidneys should be visible, together with the shadow of the 
psoas muscles. (3) Too soft a ray should not be used, othenvise a small 
opacity in the kidney trill not he revealed. 

Information is thus obtained regarding the size, shape and position 
of the kidneys, but this must be assessed in conjunction trith the 
clinical aspects of the case, since alight alterations can occur without 
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whetlier tb© shadow shown on an X-ray film is that of a stono in the 
kidney or in the ureter. A renal stone maintains a constant relation to 
the kidney on respiration (fig. 1326), and if large may assume the shape 
of a portion or the whole of the renal pelvis (fig. 1327). A ureteric stone 
is usually oval in shape with its long axis situated in the line of some 
part of the ureter (fig. 152S). Extra-urinary shadows, which may give 
rise to confusion, are due to : (1) calcified mesenteric and lumbar glands 
(see fig. 1535); (2) phleboliths in one or more of the pelvic veins 
(0g. 152S) : (3) opaque intestinal contents ; and (4) on the right side, 
gall-stones. The presence of a doubtful shadow of this nature is an 
indication for pyelography. Prostatic calculi usually throw a rather 
mottled shadow situated imm^ately behind- or slightly above the 
svmphr^is pubis, and this, together with a consideration of other 
urolo^cal signs, is sufficient for diagnosis (fig. 1529). Radiology is of 
nse as a preliminarv measure to cystoscopy when vesical calculi 
(fig. 1529) are suspected, hut it must he remembered that many bladder 
stones, though largely composed of oxalates or phosphates, may not 
throw a shadow unless a series of films of varying density and penetra- 
tion of the ray is taken. On several occasions a poritive cystoscopic 
finding has been followed by a negative radiological report, and in 
more than one instance has led to some discussion regarding the 
genuineness of the former. 

Additional information as to the nature and position of an opaque 
shadow in the urinary tract can be obtained by taking stereoscopic 
X-rays. These, when viewe<l in a suitable screen; will enable the 
distance of the shadow from the anterior or posterior abdominal walls 
to be gauged. 


(jr) The Opaque Ureteric Catheter. An X-ray photograph, when 
taken after the passage of a ureteric catheter opaque to X-rays will, 
in most cases, he found to he of extreme -value in determining whether a 
doubtful shadow is lying inside or outside the ureter (fig. 1530). The 
catheter accurately outlines the whole extent of the tube and its 
shadow Trill be in contact with that due to a ureteric calculus. By no 
means can these two shadorvs be divorced, thongh by taking plates 
from various angles the actual relationship of the stone shadow to the 
catheter shadow can be somewhat altered. An opaque catheter, when 
Jessed into the renal pelvis. Trill also aid in the diagnosis of a calculus 
situated in that cavity, though more exact information can be obtained 
by pyelography. 
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Pyelography. Pyelograpliy consists of the radiographic demonstra- 
tion oi the renal pelvis, calyces, and ureter while filled wdth an opaque 
medium which can be introduced into the upper urinary tract in two 
ways. Intravenous pyelography consists of the injection of a pyridine 
derivative with a high percentage of iodine in close combination — such 
as uroselectan B — into a vein of the arm whence it is carried by the 
blood stream to the kidneys which excrete it into the renal pelves 



and ureters. The shadow obtained by subsequent radiography will 
give a true representation of the physiological activity of the kidney 
and the state of affairs which normally occurs during excretion. 

Instrumental or ascending pyelography consists of the injection 
of sodium iodide through a ureteric catheter into the renal pelvis, its 
distension to a degree which must be limited by discomfort in the loin, 
and the subsequent taking of a radiogram. The shadow thus obtained 
is an an atomical aspect of the upper urinary tract at full distension, and 
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differs materially from that obtained by the intravenous or physiological 
method. Much skill and experience are necessary for the correct inter- 
pretation of the shadows obtained by both these methods, and close 
co-operation between radiologist and urologist is essential. 

Pyelography is indicated in the following conditions ; (1) AVhenthe 
plain X-ray is inconclusive. (2) In all cases of hamaturia, shown by 
cystoscopy to be unilateral and not due to acute pyelonephritis. (3) In 
all cases of renal or ureteric pain, either as an adjunct to other methods 
of investigation or as a means of determining the cause. (4) In most 
chronic renal infections. (5) To establish the relationship of the 
urinary tract to neighbouring palpable swellings of doubtful origin, 
(o) To establish the intra- or extra-urinaiy position of shado^vs shonm 
by a plain X-ray. (6) As a preliminary to most operations on one 
kidney. (7) To establish the presence and the functional capacity of 
the other kidney. 

Information supplied bif Pyelognxphj. Pyelography will demon- 
strate the size, shape and position of the renal pelvis, calyces, and 
ureter and their relationship to shadows seen on a previous plain 
X*ray. It will reveal the presence of congenital abnormalities in the 
upper urinary tract, and will help to differentiate heriveen renal 
swellings and neigbhouimg tumours of a doubtful nature. 

(^) Intravenous Pyelography. Pyelography by the intravenous 
route enables a physiological outline to be obtained of the renal pelves, 
ureters and bladder. The shape of the pelvic .shadow represents an 
actual picture of the easily of the kidney whDe engaged in its excretorj* 
function, and ^vill depend on the condition of the kidnev at the time of 
the photograph. The depth of concentration of the dye and its time 
of appearance are valuable indications of the renal function and vaW 
be discussed under “ Renal Function Tests,” to which it forms a most 
important addition. 

Preliminary preparation of the patient is neither nectary nor 
advisable, and a plain X-ray should invariably be taken before this 
method of pyelography is carried out. 20 cc. of a warm sterile solution 
of nroselectan B are injected with a sj-ringe and needle into the median 
basilic vein, after rendering it prominent by the application of a 
tourniquet. Certain points connectetl ^vith the injection should be 
strictly observed : (1) Leakage. Great care should be taken to ensure 
that the needle is in the vein and that it remains there throughout the 
period of injection. If leakage occurs into the subcutaneous tissues 
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the medium in some cases wll produce a reaction as shown by swelling, 
pain, and redness of the affected area, which may take some days to 
pass off. At the least appearance of a bulge under the skin the pro- 
cedure must be discontinued, and it is -wise in such cases to reinsert the 
needle into another vein for the remainder of the injection. (2) Injection 
time. The solution should be injected slowly at a rate not exceetog 
10 cc. a minute. Failure to observe this may lead to severe cramp-like 
spasms along the line of the vein and, in some cases, to a feeling of giddi- 
ness and faintness. (3) Size of needle. Uroselectan B is rather an oily 
solution and requires a slightly larger needle than that which is used 
for an ordinary intravenous injection. (4) Thrombosis. An occasional 
complication is thrombosis of the vein, and this should be anticipated by 
injecting a fev^'cc. of saline after the injection and massaging the arm 
from elbow to* shoulder while held vertically. The small puncture 
produced should be sealed \vith a piece of strapping. 

X-ray photographs are usually taken at 5, 16, 30 and 45 minutes 
after the injection. The plates are developed immediately and the 
shadow of the medium observed. If the latter is of poor concentration 
and the pelvis only imperfectly filled, further pictures must be taken 
until a diagnostic radiogram is secured which, in some cases of hydro- 
nephrosis, may require an interval of 1^ hours or even longer, or 
may not be obtained at all. In most cases the patient lies flat on his 
back throughout the whole procedure, but it is sometimes oi advantage 
to tilt the table until the head is some three feet below the level of the 
feet. This, to some extent, delays the rate of emptying of the pelvis and 
results in an improved pyelogram. Abdominal compression similarly 
improves the filling and definition of the pelves and calyces, at the 
expense, however, of obtaining a true physiological representation of 
the renal function. If the case is one of a movable kidney, a second 
plate should be taken with the patient standing, whereby an estimate 
of the range of mobility of the organ can be obtained by a comparison 
of the two plates. Beyond ensuring an adequate pyelogram free from 
movement, the X-rays are not examined until completely dry, and are 
then viewed in a screen, preferably by both radiologist and urologist 
at the same time. 

Normal and abnormal pyelograms and ureterograms are discussed 
on pages 2742 and 2744. 

(f) Ascending or Instrumental Pydograjphy. Instrumental pyelo- 
graphy is carried out by the injection through an opaque ureteric 
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catheter of sodium iodide solution, followed by the taking of an X-ray 
plate which thus represents an anatomical outline of the renal pehds 
and calyces when fully distended with opaque fluid. It is advisable to 
add some colouring material such as coupler blue to the sodium iodide, 
as cases have occurred in which surgical spirit has been injected by 
mistake. A 12 per cent solution is employed as this is isotonic. 

General anesthesia is contra-indicated because of the risk of over- 
distension of the pelvis (fig. 1531) and of the impossibility of securing 
an absence of movement during the necessary time of exposure. 


L 
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If a double pyclogram is to be performed, a second catheter is 
passed through the other channel to the opposite kidney in a similar 
manner. 

By using a No. 5 Charrierc, space is left between it and the 
ureteric wall for the return flow of the opaque fluid, which acts as a 
safety valve and prevents over-distension of the renal pelvis. The 
catheters are pushed into the catheter channels as far as they will go 
and the cystoscope removed after emptying the bladder, the catheters 
being left in position. This greatly increases the comfort of the patient 
during subsequent procedures. A plain X-ray, with the catheters in 
situ, is taken and immediately developed in order to confirm their 
position, and is useful for checking the correct time of exposure of 
the plate. An Andrews’ pyclogram nozzle fixed to a Record syringe 
(fig. 1532) is inserted into the ureteric catheter and the contents of the 
renal pehis removed by aspiration to prevent dilution of the opaque 
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medium. Another syringe charged with a warm sterile solution of 
12 per cent sodium iodide is attached to the nozzle and its contents 
are slowly injected into the renal pelvis. The patient is asked to 
announce the first feeling of discomfort in the loin, which indicates 
that the pelvis is full. 

If a double pyclogram is to be* carried out, the same procedure is 
repeated on the opposite side. 

A radiogram is taken immediately and is followed by the removal 
of the sodium iodide from each renal pelvis. If this is not done there 
may be considerable after-pain in the loin, A record is kept of the 
amount of iodide injected and wthdrawn, which in the normal condition 
should not exceed 7 cc. In some cases a third radiogram is taken 
after emptying the renal pelvis. By this means it is sometimes possible 
to demonstrate the presence of a uric acid calculus (which otherwise 
W'ould throw no shadow) by adhesion of the iodide to its surface. 

Obstruction to the catheter in some part of the ureter, even though 
a smaller size is tried, will still enable an ascending pyelogram to be 
carried out, although a larger quantity of sodium iodide is necessary. 
The solution first enters the ureter and though some regurgitation 
takes place a sufiicient amount will reach the pelvis to bring about 
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complete filling, as indicated by the characteristic discomfort in the 

loin. 

An alternative method of inserting the opaque solution into the 
renal pelvis is by means of gravity, and this is a much safer procedure 
when the surgeon has no great e^^rience of pyelography. A fine 
rubber tube is connected to the catheter and to a Record syringe, from 
which the piston has been removed. By filling the syringe and raising 
it some two feet above the level of the patient, the iodide will flow in 
by gravity. In the hands of an expert, however, the injection method 
is devoid of rish. 

Instrumental Ureterogram. An anatomical outline of the ureter 
when distended with opaque fiuid is obtained by the passage of a larger 
catheter for a distance of about two inches up the ureter. An injection 
of sodium iodide 12 per cent is made with a Record syringe and 
an Andrews needle in the same way as for pyelography, and stopped 
immediately discomfort is experienced in the loin. In this way a 
uietero'pyclogtam is obtained. 

InsirumeHtal Ggstogram. A radiological outline of the bladder can 
be obtained bp passing a catheter, emptying the viscus of any con* 
tained urine and filling it ndth a solution of J2 per cent sodium iodide 
until the patient expresses a desire to micturate. In this way definite 
information can be obtained of the size, shape and position of a 
vesical diverticulum (fig. 1533), and in some cases the method will 
indicate a vesical growth or intravesical enlargement of the .prostate 
by the presence of a filling defect. Trabeculation and false diverticula 
resulting from bladder-neck obstruction may occasionally be shown 
(fig. 1534). 

Comparison of Intravenous and Instnnnental Pyelography. Intra- 
venous pyelography should be used as a routine, and in the majority 
of cases will furnish the observer with all the information he requires. 
Its advantages are that bilateral pyelography, ureterography and 
cystography are performed at one sitting, and at the same time 
an estimate is obtained of the renal function by gauging the depth of 
the shadow and the time of its appearance. In many cases it can be 
carried out when instrumental pyelography is impossible. Intravenous 
pyelography, though providing a most important additional aid to 
diagnosis, in no way replaces cystoscopy and ureteric catheterisation, 
and its results must be assessed in conjunction with these other methods 
of investigation. 
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Instrumental pyelograpliy is indicated when the results of the intra- 
venous method are inconclusive, and should always be performed in 
cases of suspected renal growth. By this means minor degrees of 
filling defect are revealed which may escape detection by the intra- 
venous method. It is contra-indicated in acute inflammation of the 
urinary tract, in severe chronic inflammation, and when instrumenta- 
tion is followed by urinary fever. It is best avoided in tuberculosis. 
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but the importance of early and accurate diagnods of thb disease e 
sneli that an ascecdiEn pTclocraia dwald be peifomied ii confirma- 
tion is 5 till reqmred after cystoecopr, urine analyss and intraTenons 
prelo^phy have been carried oat. 

Sorfl'^l ^Vide variations in the shadow out lin i ng the 

renal pelvis and calyces van occur but yet be within the limits 
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of cormaL Braasch has divided the normal pvelo^rTaxa into a series 
of types, bat it will be suScient here to describe the commonest of 
these. 

The renal pelvis is tTumpet-shaped and continuous at its outer 
margin with the renal calyces and at its inner and l<rwer aanle with the 
ureter(figs.l533ai:dI536). The ina«*r border of the pelvis usuallv curves 
outwarus and then upwards into the upper calvs; The lower border of 
the pelvis sweejE outwards and downwards in a uniform curve into the 
lowest calvi. The middle calya: opens into the outer tr^argin of the 
pelvis- The calyces are divided into major or primarv, and minor or 
secondary. The major cal vces are usually three in number, communicate 
with the renal pelvb as has been described, and are, as a rule, slightly 
constricted in their centre- Each primarv calyx ends in two or three 
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minor ones wliicli in a pyelogram arc seen as cup-shaped 
shadows. This cupping is due to the projection of the apex of 
a papilla into the calyx. The shape of the minor calyx depends 
on the angle from which the X-ray is taken, and is one of the first 
stiuctures to xmdergo a change as a result of back pressure and 
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infection. As a rule there is nothing to indicate the pelvi-ureteral 
junction, there being a gradual transition from pelvis to upper 
ureter. 

With the patient Ijdng supine the peLd-ureteral junction, as shown 
in the pyelogram, is situated opposite the transverse process of the 
second lumbar vertebra, but is slightly higher on the left than on the 
right side. The calyces themselves may reach as high as the eleventh 
rib and as low as the transverse process of the third lumbar vertebra, 
or even lower in cases of visceroptosis. 
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The Abnormal Pyelogram. Owing to the wide variations of 
the normal pyelogram, extensive experience is necessary on the 
part of both radiologist and urologist before the findings can be 
interpreted as abnormal. Special emphasis must be laid on the 
following points : 

Shadow of the Pelvis. (1) Alterations in size of pelvis : an increase 
is due to hydronephrosis or pyonephrosis (fig. 1537). (2) Alterations in 



shape of pelvis ; the outline of the pelvis may be encroached upon by 
the invagination or the intra-pelvic projection of a renal growth (see 
fig. 1671), or by the presence of a stone (see fig. 1664), blood clot or pus 
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in its cavity. In some cases an area of diminished density is observed 
in the shadow, due to the presence of a stone which displaces the 
opaque medium, or by a mottled shadow, due to its permeation 
amongst tlie villi of an intra-pelvic papillary carcinoma. (3) Altera* 
tions in position of pelvis : the relation of the pelvic shadow to neigh- 
bouring structures is altered if undue mobility or fixed displacement of 
the kidney is present. (4) Alterations of pelvi-ureteral junction : the 
junction of the pelvis and ureter, instead of being gradual, may be 
contracted, Idnked, or displaced to a point above and behind the 
lower level of the pelvic shadow (fig. 1537). These distortions indicate 
various types of inflammatory processes. (5) Duplication : this occurs 
when a double pehus is present (see fig. 1543). 

Shadow of Calyces. (1) The normal cup or chalice-shape of some 
or all of the minor calyces[(fig. 1538a) may be replaced by some degree 
of flattening (fig, 1538b and c) which may proceed to actual clubbing 
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(fig. 1638d). These appearances are due to absorption of the papillse 
which project into the calyces, as a result of back pressure, infection, 
or a combination of the two, and indicate varying degrees of pyelone- 
phritis. (2) Dilatation of the calyces is due to a varying degree of 
hydro- or pyo-nephrosis, and is usually accompanied by distension of the 
pelvic shadow (fig. 1537). (3) Agroup of minorcalyces maybe replaced 
by an irregular mottled shadow indicating excavation of the renal 
parenchyma, such as may occur in tuberculous disease (fig. 1539), or be 
due to the necrosis of a neoplasm. (4) Elongation of the major calyces 
may be due to any condition causing enlargement of the kidney, such 
as hypertrophy, new growth, or polycj^tic disease (see fig. 1667). 
(5) A shadow which is present on plain X-ray may become partially 
or completely obliterated by the shadow of the opaque medium in a 
major calyx, thus proving the presence of a calculus and stressing the 
importance of a preliminary film before pyelography is carried out (see 
figs. 1526 and 1564). (6) Alteration in position of the calyces : The 
shadow of calyces on the inner side of the ureter indicates rotation 
of the kidney which is invariably due to congenital abnormality, 
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i.e. some variety of united or horseshoe kidney (see fig. 1542). The 
tvo pelvic shadows may appear nearer the mid-line than normal, or 
one pelvis may he considerably lower than the other, or both pelves 
may be on the same side, one above the other. Owing to the fact that 
the kidneys are rotated and are being viewed from an unusual angle, 
the pelvic outlines appear different from those of normal kidneys, and 
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the shadows of some of the calyws are superimposed on the pelves. 
The two ureters pass in front of the connecting hand of tissue and may 
overlap the lower calyces. 

SliodoKC of Ureter . The radiolo^cal outline of the ureter may he 
altered by the presence of a stricture, calculus, or tuberculous disease. 
Some distension of the tube is usual above the seat of obstruction 
(fig. 1540). Itmustberememberedthatsome degree of narrowing of the 
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normal ureter occurs below the pelvi-ureteral junction, at the brim of the 
bony pelvis and at the junction of the lureter with the bladder. Stenosis 
of the ureteric orifice may lead to dilatation of the whole tube, which 
may end below in the form of a rounded swelling if a ureterocele is 
present. Duplication of the xircteric shadow indicates a double ureter 
(see fig. 1543), and it will usually be noticed that the shadow communi- 
cating with the upper renal pelvis crosses the shadow of the other ureter 
and enters the bladder at a lower level on the trigone. 

Individual variations of the urogram will be described under the 
various diseases by which they have been caused. 

{j) Jienal Function Tests. Before any operation on the urinary 
tract is undertaken, it is essential, except in cases of emergency, to 
estimate as accurately as possible the functional capacity of one or 
both kidneys. Failure to do so will invariably result in disaster sooner 
or later, The renal function can be estimated in three ways : (1) By 
the recognition of the sjTnptoms and signs of renal failure (see page 2670). 
(2) By the examination of the urine, and (3) by the performance of 
certain renal function tests. 

Examination of the urine. This has already been described at 
length on page 2701. A persistent low specific gravity and a constant 
diminution in the percentage of urea indicate a seriously impaired 
renal function. Both polyuria and oliguria may also be evidences of 
renal insufficiency. 

Renal function tests. Substances used for excretion tests are 
dealt with by the kidney in the same way as the poisonous waste 
products of the body, and an accurate estimation of their elimination 
or their retention in the blood will thus provide a true indication of 
the renal function. Two types of tests are commonly used : (i) the dye 
tests, of which the most popular substances used are indigo-carmine 
and uroselectan B ; and (ii) the tests of elimination or retention in the 
blood of substances which are normally formed during metabolism, 
such as Urea. Many other tests have been performed for the estimation 
of renal function, but will not be described here. 

* (i) Indigo-carmine (see also Chromo-cystoscopy). 5 cc. of 0-4 per 

cent solution of indigo-carmine are injected intravenously and 
the time of appearance of the dye and depth of coloration of the 
efflux are observed from each ureteric orifice by an observation 
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cystoscope(seefig. 1521). In the normal Iddney the dye should appear in 
from three to sbc minutes, the second and succeeding efBuxes being more 
deeply stained than the first. Delay in appearance of the dye indicates 
damaged renal fimction, and its non-appearance a disorganised kidney, 
such as hydro- or pyo-nephrosis or congenital absence of the organ. 
The depth of coloration of the efflux must be considered in conjunction 
with the excretion time ; thus, if an interval of seven minutes elapses 
before elimination of the dye, and in addition poor staining is noted, the 
kidney should he regarded with suspicion. Harris and Slacalpine view 
the elimination of indigo-carmine as a most delicate test, it having 
been found by them to indicate very faithfully minor disturbances of 
renal function. 

Uvoseleclan B (see also Intravenous Pyelography). After a pre- 
liminary film, 20 cc. of uroselectan B ate injected intravenously 
and X-iays taken 5, 15, 30 and 45 minutes after injection. The time 
of appearance of the pyelographic shadow, together with its depth of 
concentration, furnishes a valuable estimation of the functional capacity 
of both kidneys, as well as giving evidence of any abnormality present. 
A normal kidney should throw a good shadow within five minutes of 
injection. The test resembles that of indigo-carmine, except that 
radiography instead of cystoscopy is used for observing the excretion 
time. 

(ii) Urea concentration test. By the administration of a large 
quantity of urea by mouth, the amount of this substance in the blood 
rises and is eliminated in the urine by the kidneys. By estimating the 
percentage of urea during the second and third hours after ingestion, 
the total renal function can be gauged. 15 grammes of urea dissolved 
in 100 cc. of water are given by mouth, no fluids having been allowed 
during the previous twelve hours. Urine is passed or collected through 
a catheter or suprapubic tube at the end of the first, second, and third 
hours. The first specimen is discarded, owing to some degree of 
diuresis which the urea produces. The percentage of urea in the second 
and third should be over 2 per cent. Normally about 120 cc. of urine 
are passed during each hour, and an increase or decrease of this amount 
must be allowed for. Thus if 160 oz. are passed containing 2 per cent 
urea the latter must be multiplied by 160 and divided by 120 to obtain 
a true estimate of the renal function. The estimate of the renal function 
obtained by this method applies to the functional capacity of both 
kidneys as a whole, and gives no indication of the contribution made 
to it by each kidney. 
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Urea split function test. 'The capacity to concentrate urea 
by each kidney is determined. As in the urea concentration test, 
15 grammes of urea in 100 cc. of water are given by mouth. A double 
catheterising cystoscope is passed hours later and the ureters 
catheterised. A few cc. of urine are collected from each kidney and 
the percentage of urea estimated in each. The amount in a healthy 
kddney should exceed 2 per cent. 

Blood urea test. This constitutes a most important test of 
total renal function. 5 cc. of blood are withdrawn from the median 
basilic vein and immediately injected into a test-tube containing 
calcium oxalate. The blood is vigorously shaken to prevent clotting. 
The amount of area is estimated in terms of milligrammes per cent, 
and in the presence of a normal total renal function should not exceed 
60. Estimation of the total fimctional capacity of the kidneys is 
essential in such operations as prostatectomy. The urea concentration 
and blood urea tests should both be performed and their results 
assessed in conjunction as, in my opinion, it is unwise to place too much 
reliance on one test alone. Thus a patient with a blood urea of 70 mgms^. 
per cent may have a normal urea concentration test of over 2 per 
cent in the second and third hours. Again, a poor concentration 
test of 1*6 to 1*7 has been observed when the blood urea was only 45. 
The following combination should be regarded as evidence of good 
renal function : Blood urea 45 mgras. per cent, urea concentration 
2*2 per cent in second hour, and 2-6 per cent in third hour. 



CHAPTER H 
BlSEJ^SES or THE KII>^*EY 


aekoemaxhies 

(1) Sclifary Kidney and Alrophic Kidney. In solitaiv Iddnev the 
opposite iddnev is completely absent, and cystoscopic es a ra i na tion 
onlv one nreteric orifiee, which may he in its normal p<^tion 
or displaced towards the nud-line. In atrophic kidney the organ is 
fnnctionless, bnt a nreteric orifice is present in its normal position. 
In both cases the fanctiocing kidney is huger than normal and may 
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be lobnlated or irregular in shape. 
The opposite half of the trigone is 
atrophied. 

The possibility of such con- 
ditions serves to emphasise the 
importance of complete urological 
investigation, especially with 
reference to the function of the 
opposite kidney before anv opera- 
tive procedure on a diseased 
kidney is undertaken (fig. 1541). 

(2) Fused Kidneys. The 
commonest varietv is the horse- 
shoe kidney in which, as a rule, the 
lower poles are united bv a bridge 
of renal substance or fibrons ti^ue, 
or a misture of the two^ which 
passes across the rnid-line in front 
of the aorta and inferior vena cava. 

The kidneys are at a lower level 
and lie closer to the mid-line than 
normal, and the two ureters pass 
down in front of the uniting band. 
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Abnormality of number and position of the renal vessels frequently 
co-exists. 

The condition may give rise to no symptoms, or be mistaken for a 
pelvic tumour if low Ipiig. 

Diagnosis. This is usually impossible uithout pyelography, and 
even then may be difFicult (fig. 1542). 



Fig . 1M2. — Hobssshoe Kideet: Docbls^Ascbrdisq 
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Treatmetit. This is only required if one half of the horseshoe kidney 
is attacked by disease. Precise diagnosis is essential, and may indicate 
removal of stones or nephrectomy after ligation and division of the 
connecting bridge of tissue. 

(3) Fixed Misplacement or Ectopic Kidney. By fixed misplacement 
is meant the congenital absence of the kidney from its usual position 
in the loin and its presence in an abnormal position from which it 
cannot be moved, the condition thus differing from a movable kidney. 
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In sucli cases the renal artery usually arises low down from the 
aorta or from the iliac artery. The Iddney may be found at the bifurca- 
tion of the aorta, at the promontory or in the hollow of the sacrum, or 
in the iliac fossa. 

Symptoms and Signs. There may be none, but if the Iddney is 
diseased there will be pain which is lefened to the corresponding loin, 
and other symptoms resembling the same disease in a normally placed 
organ. In women there may be some interference with menstruation, 
pregnancy and parturition. 

Diagnosis. This is made by fin^g the kidney fixed in an abnormal 
position, by pyelography, and by the symptoms due to the particular 
disease affecting the misplaced kidney. 

Treatment. If the kidney is diseased or giving rise to marked 
symptoms, nephrectomy is bleated, pro\*ided that the opposite kidney 
has been shon*n to be efficient. 


(4) Bifid Pelvis and Double Ureters. A kidney may have two 
complete pelves, each with its own ureter which may enter the bladder 
through a separate ureteric orifice. The condition very rarely occurs 
on both sides. The ureter draiamg the upper pelvis usually crosses the 
other and opens on the trigone at a lower level. 

In many cases the duplication is not complete, the ureters uniting 
and entering the bladder as one single tube. Other variations may 
occur, such as one ureter opening in an abnormal situation, for example, 
into the male seminal vesicle or prostatic urethra or into the female 
urethra or vagina, gi^'ing rise to incootinence of urine. One ureter may 
end blindly in some part of the bladder wall in the form of a cyst, or its 
opening may be contracted with resnlting atrophy or hydronephrosis 
of the corresponding part of the kidney. 

Symptoms and Signs. These depend entirely on the type of 
abnonnalit)’’ present. Even when the condition is bilateral there may 
be no signs or symptoms. The most common are due to hydro-ureter 
and hydronephrosis of the corresponding part of the kidney, but any 
disease which can attack a normal organ may occur. 

Diagnosis. This is made by cystoscopy and pyelography, both 
intravenous and instrumental (^. 1543), 
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Trealmait. In some cases the hydronephrotic part of the kidney 
can be removed with its pelvis, without interfering ndth the blood 
supply and function of the remaining portion, but the operative pro- 
cedure ^vill depend entirely on the condition found. 

If a ureter opens in an abnomml situation an attempt may be made 
to dissect it free and implant it into the bladder, or it may be tied with 
resulting atrophy of the corresponding part of the Iddney, provided 
the ureteric specimen is sterile. 
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(5) Congenital Cystic Disease. This ^v^ll be described under 
“ Cysts of the Kidney ” (see page 2809). 

(6) Movable and Floating Kidney. In the normal individual the 
range of movement of the kidney within the peri-renal fascia behind 
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the peritoneum due to lespiration is limited to 1^ inclies. If the 
mohility is onlv slightly increased, so that the lovrer half can be felt on 
deep inspiration, it is described as a paJpahh kidney. If, hon-ever, the 
examining hand can define the upper border of the organ and can 
prevent it from retunung into the loin during expiration, the term 
movahle hidneij is applied to it. Some movable kidneys can be pushed 
freely about the abdomen in all directions, and occasionally he made 
to cross the mid-line. The suprarenal capsule does not move ’with the 
kidney. 

A floating l-idney is a very rare congenital condition in which the 
organ is completely surrounded by peritoneum and has its own mesen- 
tery containing the constituents of the renal pedicle. It is thus au 
intra-peritoneal organ but cannot be distinguished from a movable 
kidney without operation. 

In ordinary circumstances a kidney, surrounded by its true capsule, 
lies within a fiied sheath or peri-ienal fascia, and the normal respiratory 
movements take place inside it. Connectmg the renal capsule and 
peri-renal fascia are a number of delicate fibrous septa which run 
bctiveen a mass of peri-renal fat, on which the lower pole of the kidney 
rests. 

One thickened bundle of fibres, the suspensory ligament of the 
kidney, runs from the upper and inner aspect of the renal capsule, 
through the upper part of the peri-nephric fascia, and is attached to the 
spine in the region of the crus of the diaphragm. It is the only bundle 
which can in any way claim to support the kidney. The main factor 
which keeps the organ in its normal position is adequate intra-abdominal 
pressure maintained by the tonic contraction of the abdominal muscles. 

Movable kadnej' occurs commonly between the ages of 25 and 30 
years, and is ten times more common in women than men, and on the 
right side than the left. 

It may exist alone or form part of a generalised visceroptosis. 

In many cases no cause whatever can be discovered for the con- 
dition, but, as a rule, there is some factor present which lowers the 
intra-abdominal pressure, such as loss of tone of the abdominal muscles 
after parturition, certain illn^ses which cause a rapid loss of intra- 
abdommal, and especially of the perinephric fat, and the removal of 
abdominal tumours. Al^ individuals with long narrow chests, very 
sloping lower ribs and shallow loins ha\'e a natural tendency to a lack 
of muscular tone. ith loss of support to the kidney from this dimin- 
ished tension, all the fascial connections become stretched and the 
peri-renal fat absorbed, allowing of greatly increased mobility of the 
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organ along an arc of a circle whose radius is represented hy the renal 
pedicle (fig. 1544). The latter becomes elongated, the artery more so 
than the vein, thus allo\ving of still further movement. Other factors 
which have been held responsible for the 
condition include the w'earing of unscientific 
corsets vrliich displace rather than support 
the abdominal organs ; constipation, causing 
drag on the peri-renal fascia by a loaded 
cfficum; repeated trauma, such as weight 
lifting; and severe trauma from falb or 
blows. 

Sy7nptoms and Signs. There may be 
none, the movable kidney merely being 
discovered during the course of a routine 
examination, which proves that the degree 
and direction of movement are matters of 
little importance as neither determines the 
severity of the symptoms, nor indicates the necessity or otherwise for 
operation. 

If symptoms are present, they may he acute or chronic. 

Acute Cases. These are the result of rotation of the kidney around 
its pedicle (DietVs crisis), which becomes tudsted and the venous 
return obstructed, resulting in congestion and enlargement of the 
organ. The ureter also becomes kinked and an intermittent hydro- 
nephrosis may ensue. Following the attack, a large quantity of some- 
times blood-stained urine of low specific gravity is {passed, possibly from 
the emptying of the dilated pelvis, but more probably due to the relief 
of renal stasis resulting in polyuria. 

The attack begins with severe pain in the loin, perhaps following an 
exertion, and is accompanied by vomiting, a rise in pulse-rate, and slight 
temperatiwe. Rigidity is, as a rule, well marked, which makes it difficult to 
palpate the kidney ; if seen early in an attack the organ is felt to he mobile, 
enlarged and tender. After some hours, the pain gradually diminishes and 
a large quantity of dilute urine is passed, containing a trace of albumen, 
occasionally blood, and is sometimes accompanied by strangury. 

Diagnosis. This condition must be distinguished from ureteric 
colic due to the passage of a stone, acute cholecystitis, acute appendi- 
citis, and perforated peptic ulcer. 
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Chronic Cases. In these there is a continual dragging ache in 
the loin, sometimes passing into the iliac fossa, worse after exercise 
and during menstruation, and sometimes relieved "by lying down. 
The patient may herself feel in the abdomen a tumour which is mobile 
and tender. Often there is an associated neurasthenia which produces 
an exaggeration of all the renal symptoms ; occasionally, however, the 
movable kidney may initiate tbis condition by continual drag on tbe 
sympathetic centres in the abdomen. 

Diagnosis. This is made by palpation of the kidney during inspira- 
tion. The organ is usually tender and in marked cases can he pushed 
freely about the right side of the abdomen. After expiration, the 
kidney can be squeezed back into the loin with a characteristic jerk 
which produces a sickening feeling. In many cases the mobile kidney 
is merely part of a generalised visceroptosis, and this fact must always 
be borne in mind. 

Trealmemt. This may be expectant, palliative or operative. 

Ex'peciant. In most cases in which a movable kidney is discovered 
accidentally during a routine examination, and in many cases in which 
sjTnptoms are slight, no mention of the fact should be made to the 
patient and no treatment should be advised. 

PaUiaiwe. This consists of rest, the increase of the amount of 
intra-ahdominal fat by suitable diet, and above all the adoption of 
every possible method of increasing the intra-abdominal pressure, such 
as exercises which improve the tone of the abdominal musculature, 
and the wearing of a sxutable abdominal support, such as a Curtis 
or Spencer belt. 

Operalive. This is on the whole most unsatisfactory’. It is definitely 
contra-indicated (1 ) when generalised visceroptosis is present ; (2) when 
marked neurasthenia exists ; and (3) when the symptoms of movable 
kidney are not relieved by r^t. 

Nephropexy (see page 2835). 


KTJTTRIES 

The majority of injuries of the kidney in civil life are subcutaneous 
and due to run-over accidents ; to crushes, as between buffers ; or in 
exceptional circnmstances, to a severe blow on the loin. 
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Symptorns and Signs. (1) Slight cases — as in (2) below (^vithout 
laceration of the renal capsule). Follow'ing an injurj' there is pain 
in the loin, with hfflraaturia, and sometimes frequency and dysuria. 
Ureteric colic may occur from the passage of blood clots. Tenderness 
and rigidity are felt over the kidney, but no swelling. 

The btcmaturia usually ceases in a few days, but may be followed 
by pyuria due to infection of the damaged kidney by the bacillus coli. 

Treatment. Light diet, plenty of fluid, attention to the bowels, and 
rest in bed until the urine is free from blood and pus is all that is 
required. Urinary antiseptics, such as hexamine 10 grs. before and 
an acid mixture after meals are given to combat infection. 

(2) Severe cases — (with laceration of the renal capsule). Shock is 
always a marked feature, and is followed by nausea and vomiting ; 
bleeding occurs, cither into the perinephric tissues with formation of 
a gradually increasing swelling in the loin, or into the peritoneal cavity 
from laceration of the peritoneum. The latter is especially liable to 
occur in children owing to the lack of perinephric fat. If the laceration 
extends into a calyx, extravasation of urine will follow. Hsematuria, 
with or without ureteric colic from passage of blood clots, is the rule and 
may be profuse, or may lead to blocking of the ureter, when clearing 
of the urine will coincide with marked increase of the swelling in the 
Join. Ha?matnria is also absent if the ureter is torn across. Clotting 
may occiu: in the bladder and give rise to retention of urine. Secondary 
infection of the perinephric hsematoma may occur, especially if 
extravasation of urine is present, with formation of a perinephric 
abscess. General symptoms of infection soon follow, such as rise in 
temperature and pulse-rate, rigors, increased pain in the loin, etc. 
Pain is present over the swelling with rigidity of the overlying muscles. 
With intra-peritoneal bleeding the symptoms of peritonitis soon 
dominate the picture. Concomitant injiuy to other organs may be 
present. 

Treatment. In moderately severe cases, conservative treatment 
may he employed for a time, the patient being at absolute rest in bed 
and the loin strapped. If any signs of infection occur, operation should 
he resorted to without delay. 

In severe cases, exploratory operations should be carried out as an 
emergency, the kidney being exposed by the lumbar route and a 
search made for the bleeding point ; but the method of treatment will 
depend on the condition found. 
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Primaiy neplirectomj may be necessary, but in many cases the 
bleeding can be stopped by gauze packing or by suturing a lacerated 
renal cortex after the insertion of a strip of muscle. If the pelvis of 
the kidney is distended, it should be incised and drained. Intra- 
peritoneal bleeding or the presence of peritonitis necessitates the 
opening of the peritoneum and an exploration of the abdominal con- 
tents, some of which also may be injured. 


HYPROXEPHBOSIS 

Hvdronephioris is a chronic distension of the pelvis and calyces 
of the kidney hy urine, accompanied by absorption of some of the 
renal parenchyma and an interstitial fibrous change in the remainder, 
so that finally the organ becomes converted into a large thin-walled, 
lobulated sac, containing urine of low specific grarity though, in some 
cases, the kidney may be actually smaller than normal. It is never 
caused by complete obstruction to one ureter, as this gives rise to 
atrophy of the kidney. 

The condition may be unilateral or bilateral. 

Causaiion. (a) Partial or intermittent obstruction which raises the 
urinary tension in the pelvis of the kidney. This may be congenital 
or acquired and may occur in some part of the ureter, giving rise to 
unflateral hydronephrosis, or in the urethra, when both kidneys will 
become aSected and bilateral hydronephrosis ensue. 

Ureteric obstruction may be caused by conditions within the lumen 
of the ureter, e.g. stone, growth or blood clot ; changes in its walls, 
such as stricture, pin-hole ureteric orifice, ureterocele, or congenital 
valves or folds ; pressure or involvement of its wall from without, due 
to growths (commonly of the uterus), pelric suppuration, adhesions, or 
aberrant renal vessels ; and torsion or kinking of the ureter from a 
mobile kidney. 

^ Urethral obstruction may be due to phimosis, pin-hole external 
urinary meatus, stricture, prostatic obstruction, or rarely to a con- 
genital fold or diaphragm. 

A bladder filled by a stone or growth, or the seat of marked chronic 
cystitis may give rise to pressure on, or stenosis of, one or both ureteric 
orifices. 

{&) Chronic genital infection. In a large number of cases no 
eridence of obstruction can be fonnd in any part of tbe urinary tract. 
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but on examination tbe genital apparatus reveals chronic prostatitis 
or vesiculitis in the male, and chronic cervicitis, often -with a marked 
cervical erosion, in the female. 


■\VinsburyAVhite, by injecting the cervices of rabbits, has demon- 
strated lymphatic spread forwards to the bladder neck giving rise to 
chronic trigonitis, and up- 


wards along the lymphatics of 
the posterior abdominal wall 
to the kidney. Chronic in-, 
fection from the genital and 
lower urinary tract on reach- 
ing the kidney in this way at 
first sets up a condition of 
atonic dilatation of the pelvis 
and upper ureter. This may 
be followed by lengthening 
and redundancy of the tube, 
allowing some degree of kink- 
ing to occur at the pclvi- 
uieteral junction. Contin- 
uance of the inflammation 
brings about fibrosis, w’hich 
fixes the kink by adhesions 
between the outer walls of 
the pelvis and ureter with 
consequent narrowing of the 
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pyelography which should 

always be carried out in patients suffering from frequency and 
dysuria and some degree of renal aching. 


Pathological Types, (1) Pelvic Type (figs. 1545 and 1546). In this 
variety, which usually follo^vs upper urinary tract obstruction, the dis- 
tension mainly involves the pelvis which communicates with the calyces 
by relatively large openings. There is some absorption of the renal sub- 
stance in each calyx which shows some degree of knobbing in a pyelo- 
gram. The pelvic t3^e is comparatively more favourable to deal with 
during the early stages, as less destruction of the actual kidney occurs. 
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The subsequent progress of the condition has been shown by Winsbuiy- 
RTiite to be as follows : The pelvis increases in size, and backwarf 
extension being impossible for anatomical reasons, the sac forces its 
way forwards between the leash of renal vessels, dragging the ureter 
with it, which becomes kinked over the lowest arterial or venous 
branch, and results in increased ureteric obstruction. This vessel is 
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often erroneously described as an aberrant renal “ artery,” and held 
responsible for the production of the hydronephrosis ; actually it has 
nothing whatsoever to do with its formation during the early stages, 
although contributing markedly to its subsequent development once 
Kiniang of the ureter has occurred over it. 


(2) Renal Type (figs. 1547 and 1548). In this variety, usoaUy 
the result of lower urinary tract obstruction, there is only a moderate 
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amount of dilatation of the pelvis, which communicates by relatively 
small openings with the calyces, the degree of dilatation of which 
depends upon the amount of absorption of the renal substance. The 
exterior of the kidney becomes markedly lobulated, each lobule corre- 
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sponding to a dilated calyx. This type is comparatively less favourable 
to deal with owing to the great amount of damage which has often been 
done to the actual kidney substance. 

Symptoms and Signs. There are two clinical types of hydro- 
nephrosis which depend on whether the causal condition is constant 
or variable. If constant, as, for example, obstruction due to ureteric 
stricture or fibrosis of the pelvi-ureteral junction, the symptoms 
are those of the causal condition with often none referable to the 
kidney, with the exception perhaps of some renal aching (fig. 1549)i 
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Later there may appear a cystic swelling in the loin which has the 
characteristics ot a renal tumour, and which may eventually become 
so large as to fill the whole of one side of the abdomen. 

In unilateral cases there is, as a rule, no alteration in the quantity 
or quality of the urine secreted, owing to compensatory hypertrophy 
oi the opposite kidney. 

In bilateral cases it is rare for a renal swelling to be felt on both 


sides, as before this occurs the 
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patient develops symptoms of renal 
insnfficiency, such as headache, 
thirst, loss of appetite and vomiting, 
and also presents a dry tongue and 
sldn. The urine is increased in 
quantity, is pale, of low specific 
gravity from diminution of urea 
and salts, and contains a trace of 
albumen. 

In botb unilateral and bilateral 
cases infection and stone formation 
arc common complications. 

If a variable factor, such as a 
stone in the meter, is the causal 
condition, an inlennUfent tj-pe of 
hydronephrosis is produced, which 
is characterised by the appearance 
of a painful renal swelling often 
preceded by an attack of renal 
coL'c. After a few hours or days 
the pain ceases and is followed by 


the passage of a large amount of 
dilute urine and the (hsappearance of the tumour. Hematuria 


may occur if the attack is severe. 


Dia^nofif. In intermittent hydronephrosis the symptoms usually 
draw attention to one or other kidney, but in other cases the condition 
is only discovered by feeling a cystic swelling in the loin, having the 
characteristics of a renal tumour. 

Routine examination may discover a lower urinary or genital 
factor ; cystoscopy may show a pin-hole orifice or some vesical cause of 
ureteric obstruction ; intravenous indigO'Carmine will be delayed on 
the afiected side. Ureteric catheterisation may be impossible owing 
to ureteral obstruction. Intravenous pyelography, in most cases, 
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Treatment. This consists of : (1) The removal, if practicable, of 
the cause, and (2) the treatment of the hydronephrosis itself. Both 
depend on an exact knowledge of the conditions present, based on the 
complete urological examination of the patient. 

Hemoval of the Cause. In a mild degree of unilateral hydro- 
nephrosis and in bilateral cases, where prostatic or urethral obstruction 
exists, the cure of the causal condition may be the only necessary step 
in the treatment. A urethral stricture is dilated, prostatic obstruction 
relieved, and any bladder condition dealt wth. Chronic infections of 
the prostate or vesicles and cervix are eradicated. 
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A pm-hole oreteric orifice is dit np hy diatiermv through a cysto- 
scope, and a stricture of the ureter dilated ^rith gradually increaring 
sizes of ureteric bougies. A calculus in the ureter is removed and a 
movable kidney anchored in place by nephropexy. 

Treatment of the Hydronephrosis. In mild unilateral cases and in 
most bilateral ones, no treatment is indicated other than the removal 
of the cause if possible. The subsequent progress of the kidney is 
observed by periodic pyelograms, estimations of the renal function, and 
any changes in the patient’s symptoms. 

In severe unilateral cases in \rhich the function of the opposite 
kidney has been proved to be satisfactory, and especially if complica- 
tions such as infection or stone formation have supervened, primary 
nephrectomy should be carried out- In moderately advanced unilateral 
cases in uhich investigation proves that there is a reasonable hope of 
recovery of the renal function, an attempt may he made by operation 
to restore the renal pelvis to normal proportions and to construct a 
nevr pelvi-ureteral junction of adequate size in the most dependent 
position. 

The prognosis depends to some degree on the amount of 
atony of the pelvis uhich is readily estimated by a comparison of 
the intravenous and ascending pyelograms. A marked difference 
in the size of the pelvic shadous indicates that the pouer of 
contraction is still present and is an indicatiou for a conservative 
operation. 

run lAchlenberg's Plastic Operation (see page 2841). 


nfixcnvE coKomoKs or the kid:?ey 
Pyogenic infections of the kidney may be divided into three groups 
according to whether the cavity, the substance, or the exterior is 
mainly affected. 

(a) The Cavity. Inflammation of the lining membrane of the 
pelvis and calyces is termed pyditis. If the adjacent renal tissue is 
involved as well, the condition is termed pyelonephritis. When dilata- 
tion of the pelvis and calyces, due to some obstructive cause, is super- 
added, the distended suppurating kidney is known as a pyonephrosis. 
The same term is appHed to a hydronephrosis which has become 
secondarily infected. 
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CaJculoiis pyonephrosis is a pyonephrosis in which stones have 
formed, or which has arisen as a complication to a pre-existing renal 
calculus. 

(6) The Substance. Inflammation can attack the cortex of the 
kidney, with formation of a renal abscess which may be single or 
multiple. In some cases the infection may spread to the calyces and 
pelvis and result in pyelonephritis, or may burst through the capsule 
and cause a perinephric abscess. 

(c) The Exterior. Perinephritis is inflammation occurring in the 
peri-renal fat which surrounds the kidney, converting it into a 
layer of inflammatory tissue, resulting in adhesions to neighbouring 
structures. 

Perinephric c^scess (or acute perinephritis). This name is given 
to pus formation round the kidney, and may be a secondary extension 
of suppuration occurring in neighbouring organs, such as the kidney 
(25 per cent), gall-bladder, appendix, etc., or be primary and occur 
during the course of an infectious fever or as a complication of 
distant foci of infection, such as tonsillitis, boils or carbuncles. 


JrETHODS OF INFECTION 

Infection may reach the kidney in three ways : From the blood 
stream (primary or heematogenous) ; from the lower urinary or genital 
tracts (secondary or ascending) ; or by direct spread from neighbouring 
organs. 

Hjematogenous infection can attack any part of the kidney ; 
ascending infection usually attacks the cavity ; while direct spread 
from other organs, as a rule, attacks the exterior. 


PYELONEPHRmS 

(a) Aseptic Pyelonephritis. This variety of pyelonephritis, as its 
name implies, is due to non-infective causes, such as the excretion of 
irritating substances in the urine or hack pressure from lower urinary 
obstruction. 

Symptoms and Signs. These are usually mild, and include slight 
aching in one or both loins, thirst, loss of appetite and weight, and 
frontal headaches. The tongue is dry, the temperature is a little 
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ielow normal ; the kidneys are not palpable or tender. The urine is 
pale and of low specific gravity, but is free from all abnormal con- 
stituents. Polyiiria is present. 


Trmtment. This consists of removal of the cause after careful 
complete urological examination (fig. 1651) as, if neglected, chronic 
suppurative pyelonephritis may develop. 
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In mild acute cases the organ is enlarged and engorged ^vith blood, 
and on section resembles the changes seen in the toxic nephritis of 
some specific fevers. Recovery is the rule, and may be complete 
except for an increased JhabilJty to a subsequent attaclc. 

In more severe cases multiple hjemorrhagic abscesses and areas 
of necrosis occur in the renal tissue which, if extensive, may produce 
small elevations which can be seen on the surface of the kidney. 

Secondary cystitis occurs in hseraatogenous pyelonephritis, but is 
already present in the ascending type. 

In chronic cases scattered abscesses may still be present, and are 
surrounded by areas of fibrosis with destruction of the glomeruli and 
tubules. Marked perinephritis may occur with the formation of dense 
adhesions between the kidney and surrounding structures. 

(1) Acute Primary or Hwniatogenous Pyehnephritis. This may 
occur at any age, but is more common in children, in whom the pelvis 
IS mostly affected. In adults it occurs chiefly in women, especially 
during pregnancy, and usually attacks the right side. It may arise 
during the course of a fever, but usually a source of infection is 
present, such as the bowel (chronic constipation), tonsillitis, boils, or 
carbuncles. 

Symptoms and Signs. Mild Cases. Prodromal s^Tuptoms of head- 
ache, lassitude, and loss of appetite with exaggeration of an habitual 
constipation precede acute pain in one or both loins, with nausea and 
a rise of temperature to about 103®, which may follow a rigor. 

There is rigidity and tenderness over the kidney which, although 
enlarged, is rarely palpable. After some hours, frequency of micturition 
becomes marked, and there may be some dysuria and, very occasionally, 
hgematuria. 

The urine, at first unaffected, later becomes pale, of low specific 
gravity and hazy, and swarms with organisms. The amount of pus 
varies considerably. Some albumen is present. 

After a few days the pain and fever ^minish, and the urine becomes 
clearer ; all sjunpioms disappear after about ten days. The urine, 
however, may contain organisms for some time, and energetic treat- 
ment must be directed to the kidney to bring about a cure. 

Severe Cases. In this tjq)e the symptoms are similar but much 
more severe, and the patient looks and feels very ill. The prodromal 
symptoms are quickly follow'ed by a rigor which may be repeated, 
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and tte temperature rises to 105® or more. There is very acute pain 
in one or both loins, together rrith vomiting, great thirst, sweating, 
and collapse. 

Rigidity is marked, hut alter a lew days an enlarged and tender 
kidney can usually be felt. Leucocytosis up to 20,000 may occur. The 
urine is scanty, acid, and contains bacteria, pus, blood, casts, and 
epithelial cells from the renal pelvis and bladder. It may vary con- 
siderably from day to day from temporary blockage of the pelvi- 
ureteral junction. "When this occurs an almost clear urine coincides 
mth an increase of pain and temperature, and is followed by profuse 
pyuria with remission of the general symptoms. 

After two or three weeks the disease may subside, but sometimes 
recurs repeatedly owing to exacerbations in the affected kidney or to 
fresh infection of the opposite one, as shomi by repeated rigors and a 
high swinging temperature. Anorexia is marked and the patient 
wastes rapidly. 

When the acute symptoms subside the urine begins to improve, 
but the bacilluria may persist for months. 

In very severe cases death may occur during the first week from 
septicaemia, ' or from uramia, with drowsiness, coma, abdominal pain 
and rigidity, vomiting, and scantiness or complete suppression of urine. 
In others, especially if the disease is bilateral, after a continual series 
of relapses, uttenvia may supervene on prolonged renal suppuration. 

Diagnosis. Acute primary pyelonephritis may easily be confused 
with some acute intra- peritoneal emergency, such as acute appendicitis 
or a perforated peptic ulcer, but the more localised tenderness and 
rigidity in one or both loins, especially marked in the post-renal angle, 
the very high temperature which is out of all proportion to the pulse, 
the presence of urinary symptoms, and the character of the urine, 
should make the diagnosis clear. 

Treaimtnl. Mild Cases. The patient is put to bed, placed on a 
nulk diet, and given large quantities of barley-water, whey, and 
citrated milk to drink. Large doses of alkalis (potassium citrate 
30 grs., with sodium bicarbonate 30 grs.), are prescribed four times a 
day. Hot fomentations or turpentine stupes are applied to the loin 
and dry cupping may be tried. 

The bowels need careful attention, as constipation is a marked 
factor, and nightly aperients followed by salts in the morning are 
recommended. 
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An autogenous vaccine sometimes alleviates the symptoms, but 
neither cuts short the attack nor diminishes the bacilluria. 

Severe Cases. The treatment is similar to the above, but 25 cc. 
of anti-serum should replace the vaccine and be given for three days, 
together with 20 grains of calcium lactate three times daily, to prevent 
serum rashes and joint pains. 

The bladder should be washed out daily, especially in bilateral 
cases, with acriflavine 1 in 8000. The passage of ureteric catheters and 
lavage of the renal pelvis with a 1 in 2000 solution of the same antiseptic 
may give good results. In some cases a large ureteric catheter should 
be tied in on one or both sides and the kidneys washed out three or 
four times a day. 

Operative treatment should not be lightly undertaken, especially 
while the disease is acute. If fever continues for three or four weeks 
and the condition is proved by cj'stoscopy and ureteric catheterisation 
to be unilateral, nephrectomy is indicated, when the kidney will be 
found to be riddled with small abscesses. 

If suppression of urine occurs, nephrotomy with drainage of the 
pelvis must be carried out, and it is sometimes remarkable how quickly 
urmary secretion is re-established with improvement of symptoms, 
should the patient survive the operation (mortality 30 per cent). 

Secondary nephrectomy may be necessary at a later date. 

(2) Acufe Secondary or Ascending Pyelonephritis. This is due to 
an extension of infection from the lower urinary or genital passages, 
and may be the last phase of many chronic diseases of the bladder 
and urethra, or it may follow instrumentation or operation on these 
structures, when it is termed “ surgical kidney.” 

For a time the condition may be unilateral, but it invariably 
becomes bilateral. Predisposing causes include urethral and prostatic 
obstruction, vesical or ureteric stone and vesical growths. Intractable 
secondary cystitis with residual urine occurs sooner or later, organisms 
usually being introduced by instrumentation, and the infection spreads 
up the lymphatics surrounding the ureters to one or both kidneys, 
■^hich may become studded with miliary abscesses. 

Symptoms and Signs. Severe Cases. During the course of some 
disease of the lower urinary or genital tract, and usually following 
instrumental or operative interference, there is a severe rigor followed 
by a rise of temperature to 103® or 105°, which may remain high or 
be swinging with recurrent rigors. The patient becomes drowsy and 

TOL, n. — 2 I. 
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listless, and complains of lieadachc, backache, nausea, and intense 
thirst. The tongue is dry, red, and glazed, and may eventually become 
coated -vrith bio-sni or black fur. Herpes labialis is common. Attacks 
of hiccough alternate with vomiting and cause increasing distress. 
Abdominal distension, rigidity which is more marked on one side, and 
absolute constipation are present. Tenderness is present over both 
kidneys, but after a time becomes more pronounced on one side. 
Partial or complete suppression replaces the pre-existing polyuria. 

The sj’mptoms gradually increase, ursemia, dyspneea, and Cheyne- 
Stokes respiration may he present, and the patient becomes comatose 
and <bes. 

Mild Cases. The symptoms ate similar to the above, but after a 
variable time the temperature falls, the urinary secretion recommences, 
flatus is passed, and the acute symptoms gradually subside. 

Treatment, The possibility of lighting up an acute ascending pyelo- 
nephritis must always he home in mind when any instrumental or 
operative interference is planned for a chronic condition of the lower 
urinary tract. The passage of a catheter or cystoscope, for instance, 
must he accompanied by rigid aseptic precautions and the utmost 
gentleness. If, in spite of these, the infection becomes established, 
general treatment is undertaken as for hfematogenous pyelonephritis, 
but is much more disappointing in its results. 

Operative treatment must W carried out at a much earlier stage, 
and should he directed primarily towards the relief of lower urinarj' 
tract obstruction by early suprapubic cystotomy. Should the patient 
survive, the cause of obstruction can be removed at a later date. 

Nephrotomy is indicated if suppression occurs. 0\ving to the large 
preponderance of bilateral cases, nephrectomy can hut rarely he 
performed. 

(3) Chrome Suppurative Pyelonephritis. Chronic pyelonephritis 
may be the result of a pre-existing acute pyelonephritis of either the 
haraatogenous or the ascending type, or may become superimposed 
on an aseptic chronic pyelonephritis. 

Hematogenous or primary chronic pyelonephritis is more commonly 
unilatetal, but the reverse applies to the ascending or secondarj’ variety. 

Symptoms and Signs. In well-marked cases the patient has a sallow 
complexion, a harsh drj' skin, and dry mouth, throat and tongue, the 
latter in time becoming glazed, red and cracked. There is frontal 
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lieadacie, drowsiness, indigestion, nausea, and gradual loss of appetite 
and weight. 

The amoimt of urine is increased and is pale, of low specific gravity 
(under 1006), usually faintly acid or neutral, and contains pus and 
organisms. Frequency and dysuria occur and, if the chronic pyelo- 
nephritis is of the ascending type, symptoms and signs of a lower 
urinary tract condition arc usually present. The infection may persist 
for years, but eventually the kidney is 
destroyed. Stone formation ma}* occur. 

Diagnosis. This is made by a con- 
sideration of the history and s}Tnptoms 
and a complete urological investigation. 

Routine examination may reveal obstruc- 
tion. By cystoscopy an intravesical cause, 
if present, n-ill be seen. Ureteric catheterisa- 
tion will show whether a stricture is 
present ; bacteriological examination of 
the specimens ^ill prove a unilateral or 
bilateral condition, and indigo-carmine 
mdicate the degree of renal damage. 

Intravenous or ascending pyelography 
wll exclude lueteric or vesical stone, and 
demonstrate the exact condition of the renal 
pelris and calyces (fig. 1552). Should no 
urinary or genital cause be found, a 
diagnosis of primary chronic pyelonephritis 
is made. 

Treatment. MTien chronic obstruction 
and sepsis exist in the lower urinary or 
genital passages, every effort should be made to eradicate these 
before secondary chronic pyelonephritis occurs. When once 
established, the greatest care should be taken with all instrumental or 
operative measures directed towards the cause of the condition. Thus 
preliminary catheter drainage, combined with regular irrigation of the 
bladder, is essential if obstruction is present. Fluids, diuretics and 
urinary antiseptics should also be ^ven. Prostatectomy must, without 
exception, be performed in two stages, the inter\'al between the two 
being entirely determined by the general condition of the patient and 
the renal function tests. 
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In severe primary chronic pyelonephritis, if examination shows 
that the disease is unilateral and that the opposite kidney is sound, 
nephrectomy is indicated. 


pyELO>’EPHEmS OP PREGNAKCY AXD THE PUEEPERTUM 

Pyelonephritis of pregnancy, often described as pyelitis of preg- 
nancy, in no way difiers from other varieties of this disease, having 
similar bacteriology, pathology and S 3 rmptoms. In over 90 per cent of 
cases it is unilateral and attacks the right kidney, and most frequently 
appears about the 5th month. During pregnancy two predisposing 
factors are commonly found : (a) urinaiy stagnation, and (ft) urinary 
infection. 

(a) Vrinary stagnation is produced by the hypertrophy and sivelling 
of the vesical mucous membrane, which is part of the general hyper- 
trophy of the pelvic organs, and which may produce marked obstruction 
of the ureteric orifices. This obstruction causes dilatation of the upper 
urinary tract, though in. most cases it is restricted mainly to the 
right ureter and renal pelvis. The unilateral nature has been ascribed 
to pressure on the right ureter from the increasing growth of the feetus, 
and some measure of proof is afiorded by the frequent response of 
pyelonephritis to the adoption of the Trendelenburg position alone, 
which relieves the pressure. 

(ft) Vrinary infection. Bacillus coli bacilluria in pregnancy has 
been found in 90 per cent of cases, though its source is a matter of 
much dispute. The fact that the colon bacillus can he demonstrated 
in the lymphatics surrounding the ureter indicates that the infection 
may be an ascending one from the cervix, though some observers 
maintain that the bacilluria is due to a mild bacillus coli septicjemia, 
with excretion of these organisms by the kidneys. UTiatever view be 
adopted there is no doubt that the combination of infection and 
urinary stagnation is responsible for the high incidence of pyelo- 
nephritis during pregnancy. Should an attack occur and subside, an 
acute recurrence during the same pr^nancy is uncommon, and this may 
be ascribed to the fact that once the urinary resistance to a bacillus 
coli infection is established, an immunity to further acute exacerbations 
is the rule, although the pyuria and bacilluria still continue. An acute 
flare up, however, is only too commonly seen during the puerperium 
unless the most stringent measures are adopted to secure the complete 
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eradication of the infection. Pyelonephritis of the puerperium is 
always secondary to an attack during pregnancy, though this may have 
been so mild as to escape recognition, and may give rise to a severe 
bacillus coli septicaemia, sometimes complicated by endocarditis and 
pleural effusion which prohibit surgical intervention. Medical treat- 
ment, however, is not so hopeless as the condition would suggest, as 
the factors responsible for its production are disappearing. 

Syjnptoms. An attack of pyelonephritis of pregnancy usually occurs 
about the 6th month. The patient looks and feels ill and she is seized 
wth acute pain, nearly always in the right loin, accompanied by rigors 
and shivermg, frequency and dysuria, and some constipation and 
vomiting. 

An important point in the diagnosis is the combination of a raised 
temperature and a relatively low pulse, and routine examination of the 
urine is essential to avoid a mistaken diagnosis of appendicitis. In 
some very acute cases the local signs are overshadowed by the graver 
condition of bacillus coli septicaemia, but fortunately this complication 
is a rare one. 

Treatment. (1) Prophylactic. Routine bacteriological examination 
of the urine constitutes a most important part of ante-natal care, and 
should never be omitted in any circumstances. 

Infection, if present, must be combated by the administration of 
large quantities of fluids, alkalis, and local treatment to the cervix, 
which must necessarily bo confined to iebthyol and glycerine packs, 
as otherwise abortion may be brought about. 

(2) Once pyelonephritis has occurred, the induction of premature 
labour is only indicated in severe bilateral cases. In unilateral infections, 
rest in bed is combined with strict attention to the bowels and the 
prophylactic treatment just described, together with the application 
of hot fomentations to the loin. ^Vhen the temperature subsides, 
hexamine before and an acid mixture after meals are substituted 
for alkalis, but if it persists the patient should he placed on man- 
delic acid {see page 2782). In more severe cases an attempt should be 
made to diminis b the degree of infection present in the upper urinary 
tract by frequently washing out the renal pelvis through a ureteric 
catheter which may be left in situ for several days. 

The later in pregnancy the pyelonephritis develops, the worse is the 
prognosis, and in some cases nephrotomy or even nephrectomy may 
have to he considered. 
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PYELITIS 

Pyelitis is in reality a sub-acute or cbionic type of pyelonephritis in 
which the brunt of the inflammation falls on tlie lining membrane of 
the pelvis and calyces, and there is little involvement of the renal 
substance. 

The method of infection, bacteriology, and varieties are the same 
as in pyelonephritis, and both hiematogenous and ascending types can 
occur. In some cases a stone or gro\vth may be present in the renal 
pelvis, but in the majority no such predisposing cause con be found. 

Pathology. In acute pyelitis the lining membrane of the pelvis and 
calyces is congested, and may become tbicVened and show areas of 
hcemorrhage and superficial ulceration. 

In cbtowc pyelitis the pelvis becomes thickened and the mucous 
raerabiane opaque, often \vith a cystic or granular appearance. 

The condition is usually unilateral, but may be bilateral. Primary 
or secondary cystitis is present. 

Sym'piom and Signs. These are, as a rule, overshadowed by the 
symptoms of cystitis which may be secondary to the pyelitis or to some 
lower urinary cause. Frequency, dysuria, and occasionally terminal 
hwmaturia are accompanied by a rise of temperature to 100®, and 
there is a mild constant ache in one or both loins ; there may also be 
tenderness on palpation. The kidneys are not as a rule enlarged. 

The urine is increased in amount, of low specific gravity, opalescent, 
and contains organisms, pus and epithelial cells. Casts are absent. 
In the common B. coll infection it is acid and has a fishy smell. A 
thick creamy layer of pus eeparates out at the bottom of a urine glass 
on standing. The genital tract may show evidence of chronic infection, 
such as cervicitis in the female and prostatitis in the male, and methral 
stricture or prostatic obstniction may be present. 

Cystoscopic examination reveals cystitis which, if secondary to the 
pyelitis, may be more marked on one side, with congestion and reddening 
of the corresponding ureteric orifice. The efflux is cloudy, more pro- 
longed, and more frequent. 

Ureteric catheterisation will locate the disease to one or both 
kidneys. In pyelitis uncomplicated by stone, intravenous pyelography 
is characterised by a very faint or even a complete absence of the 
shadow of the opaque medium in the renal pelvis and calyces, although 
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as a rule a good cystogram is obtained. This is explained partly by a 
depression of the renal function, whereby the concentration of uro- 
selectan B is diminished, and partly by an increased rate of emptying 
of the renal pelvis brought about by inflammatory irritation. Ascending 
pyelography shows no abnormality of either pelvis or calyces. 

Diagnosis. This is made by a consideration of the history, the 
symptoms, and by a complete urological examination. Absence of 
a lower urinary or genital cause will suggest a primary or hsemato- 
genous pyelitis. Pyelography will show the features already des- 
cribed. 

Treatment. In ascending pyelitis, the primary cause in the low^er 
urinary or genital tracts must be eradicated ; in the hseraatogenous 
variety any predisposing condition in the kidney, such as a stone, 
must be removed. 

Large doses of alkalis, fluids and waters, such as Ck)ntrexeville or 
Vittel, should be administered until the temperature becomes normal 
and bladder symptoms have subsided, after which the alkalis should 
he alternated with acids and hexaminc. If intravenous pyelography 
is carried out at this stage the radiographic shadow will be found to 
be normal in outline, density, and rate of appearance and disappearance. 
In resistant cases the bladder should be w’asbed out daily with acri- 
flavine 1 in 8000, and the renal pelvis weekly ^vith a 1 in 2000 solution 
of the same dnig through a ureteric catheter. 

In chronic cases an autogenous vaccine may be tried, but the results 
are disappointing. 


The ICetogbnic Diet^ 

The method of treating urinary infections by antiseptic drugs 
administered either by the mouth or by intravenous injection has 
often proved to be a disappointing failure. This is probably due to the 
fact that it is extremely difficult to render the urine bactericidal by 
this means. Sub-acute and chronic B. coli infections are particularly 
resistant to the ordinary drug methods and to local treatment of the 
urinary tract. In such cases the ketogenic diet frequently proves 
successful and should always be given a thorough trial. 

^ This article on Ketogenic Diet is incloded purely for academic reasons. This 
form of treatment has now been superseded by the use of Slandelic Acid (see page 
2782). Editor. 
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The ketogenio diet tras originally based on observations that urine 
from patients who were excreting ketone bodies did not putrefy after 
standing exposed for several days in a warm room. Apparently such 
urine contained bactericidal properties. Experiments have since 
proved that, in order to produce a bactericidal effect, not only must 
there be the presence of ketone bodies in an acid urine, but that 
there must be not le^ than a certain percentage of oxy-butyric acid. 
Fuller believes that tbe growth of bacteria is inhibited chiefly by the 
oxy-butyric acid and that this acid becomes more active as tbe pH of 
the urine decreases. For example, urine containing 2 per cent of 
oxy-butyric acid is bactericidal when the pH of the urine is 5*5, but 
non-bactericidal if of an alkalinity of pH 7*4. 

The ketogenic diet was first used by Helmbolx and Clarke of the 
ilayo Clinic, and later by Wilson and Dunlop in England. Tbe treat- 
ment consists in prescribing a diet with a high proportion of fats and 
a low proportion of carbohydrates, and if the pH of the urine does not . 
fall below 5*5, oral medication is necessary to increase its acidity. 
For this purpose, ammonium chloride or ammoniiun nitrate in the 
form of enteric-coated tablets may be used. A total of twelve tablets 
of 0*5 g. (or grains) each must be administered in four or six doses 
daiing the day. 

The proportion of fat in the ketogenic diet should not be less 
than 3 to 1 : that is, the amount of fat should equal three times the 
amount of protein and carbohydrate combined. If this does not produce 
ketosis, the carbohydrates should be diminished by 5 g. every three 
days. The diet must be calculated strictly on a quantitative basis 
and must be different for every patient. Tbe co-operation of a trained 
dietician is desirable, and the total calorific requirements for a patient 
of a ^ven weight must he estimated daily. The normal adult requires 
approximately 16 calories per pound of body weight, but 25 calories 
must be allowed for a child. An average woman weighing nine stone 
would therefore require a minimum of 2,016 calories per day. The 
amoimt of fat may be calculated in grams as 10 per cent of the total 
calories required — hence the above-mentioned woman would require 
about 200 grams of fat on the ketogenic diet. As a man requires from 
60-70 grams of protein per day, and a woman from 55-65 grams, the 
pro^rtions for this patient, allowing for a surplus above the calculated 
minimum of calori^ needed per day, might be as follows : Fat 225 g., 
protein 60 g., leaving only 15 g. for carbohydrates. This diet yields 
about 2,400 calories per day. 

The larger part of the fat is best given in the form of butter and 
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fresh 40 per cent or 20 per cent dairy cream, as these are easily digested 
and a considerable proportion can be used to advantage in casserole 
or other French methods of cooking. Cream may also be used in 
soups, fruit fool, cream moulds (made rvith cream, gelatine and 
fruit juice), in ice cream, in tea and coffee, and in plain soda water. 
Fuller uses a synthetic cream made as follows : Dissolve 1 ounce 
of soluble white casein (British Drug Houses) in 1^ pints of water, 
steaming in a double saucepan. Strain through muslin before use. 
Warm 3 ounces of this solution with a little saccharin, mix with 
2 ounces of melted salt-free butter and pump through a cream machine 
(Pentecreme or Empire type). Ice cream can be made by mixing this 
synthetic cream ^vith gelatine and eggs and some flavouring, such as 
vanilla, and freezing in a salt and ice box. Tomato juice or orange 
juice taken in sips help to overcome the nausea so often experienced 
with this diet. A day of starvation before the commencement of the 
treatment and the occasional missing of a meal during treatment 
assist in the production of ketosis and in the prevention of nausea and 
vomiting. 

It is desirable to supply roughage by means of salads, vegetables 
and fruits containing less than 6 per cent of carbohydrates. If the 
patient is not responding well this part of the diet must then be 
restricted to those foods that contain less than 2 per cent. 

The following fruit and vegetables contain less than 2 per cent of 
carbohydrates (from The Carbohydraie Contents of Foods, McCance and 
Lawrence) : 

1 


Celery. 

Chicory, raw. 
Cranberries. 

Cress. 

Kale. 

Lettuce. 

Mustard. 

Rhubarb, stewed. 
Ripe olives. 
Watercress. 


Artichokes. 

Asparagus. 

Black currants, stewed. 
Cabbage. 

Cauliflower. 

Cucumber. 

French beans. 
Gooseberries, stewed. 
Lemons. 

Lemon juice. 
liOganherries, stewed. 
Ra^shes. 

Runner beans. 

Seakale. 

Spinach. 


VOL. u. 2 
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2 


The following contain more than 2 per cent and less than 5 per cent 


Apples, fresh stewed. 
Barcelona nnts. 

Bilberries. 

Blackberries, raw or stewed. 
Black currants, raw. 

Brazil nuts. 

Broccoli. 

Brussels sprouts. 

Cherri^, stewed. 

Coco-nut. 

Damsons. 

Endive, raw. 

Greengages, stewed. 


Leeks. 

Loganberries, raw. 
ilarrow. 

Melon. 

Pine kernels. 
Plums, stewed. 
Pumpkin, 
Raspberries. 

Red currants. 
Spring onions. 
Strawberries. 
Swedes, 

Tomatoes. 

Turnips. 

Walnuts. 


veg=tebl"”lodd b' ““t applied by the imit 

vegetables should be given m the form of CaUard’s or Heudebert’i 
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Exercise is important in order to aid in oxidation of the fat and so 
promote ketosis. Open-air exercise is best, and herein lies a difficulty, 
for it is while the patient is out and about that he is likely to succumb 
to the temptation of drinks, snacks and sweets. A small ammmt of 
sugar taken in this way may retard recovery. Old people do not 
respond well to the treatment, especially if infirmity prevents sufficient 
exercise. 

The patient should be able physically to stand this change in diet. 
It has been found, however, that even in cases where there was intoler- 
ance for the fatty food followed by anorexia, nausea, vomiting and 
malaise, ketosis often developed rapidly and with successful results. 
Ketosis should develop in from 3 to 5 days. After this, a period of from 
1 to 3 weeks may he required before cultures made from the urine are 
free from growth. The patient should be kept on the diet a week longer, 
and then instructed to return to a normal diet. In cases where the 
upper part of the urinary tract is involved, several courses of dietetic 
treatment of two or three weeks each, after fortnightly intervals of 
normal mixed diet, may be necessary. If, after attention to all essential 
details, ketosis is not obtained in 12 days, further effort vill probably 
he unsuccessful. Some patients cannot digest extra fats. Some who 
digest them do not produce ketonuria. Other patients may produce 
ketone bodies, but not byper-acid urine, even mth the aid of ammonium 
chloride. This form of treatment is therefore unsuitable for such cases. 

The colon bacillus is more sensitive to this type of treatment than 
any other Gram-negative bacilli found in urinary infections. The 
bacillus serogenes is the most difficult to eradicate. Helmholz found it 
very successful in the treatment of children vdth both bacillary and 
coccal types of infection. 

Infections of the urinary tract are often secondary to other uro- 
logical conditions. Obviously, after relieving the acute symptoms, the 
surgeon must identify and, if possible, remove the primary cause. 
The ketogenic diet may be used both before and after operation or 
instrumentation if the temperature is not too high. If the patient has 
an acid ketone urine, exacerbations of existing conditions will be 
prevented and there ^vill he less likelihood of the occurrence of new 
infections after the operation. In cases of acute primary or recurrent 
pyelonephritis or cystitis, it is necessary first of all to treat the patient 
in the usual way and to render the urine hyper-acid by means of 
acidifying drugs until the temperature is reduced and the general 
symptoms are relieved. The ketogenic diet may then he commenced 
and the patient allowed to exercise. In chronic infections, even 
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where the temperature ia moderately raised, the treatment can he 
commenced at once and is often brilliantly successful, the local 
symptoms disappearing in a few days. Sometimes in these cases 
the symptoms persist even after the urine becomes clear and micro- 
scopically there are no signs of pus. The urine should then be 
centrifuged and the sediment cultured, when the infecting organism 
will probably be found. In secondary infections after laparotomy, 
pelvic operations, post-operative retention of urine, instrumentation 
such as the passing of sounds and catheters, and after cystoscopy, the 
ketogenic diet should he tried. It may also reduce or clear up the 
secondary infection so often found in cases of inoperable cancer or 
following an attack of gonorrhoea. 

Where, as the result of ^sease, much renal injury has been effected 
and renal function is poor, ketonuria may not develop, or a sufBciently 
acid urine may not be secreted to inhibit bacterial growth. The pH 
of an infected kidney may be roimd about 7-0, or even less acid, while 
the normal kidney may be secreting urine of a suitable pH of about 
5-0. Cases of chrotuc nephritis or those with polycystic kidneys often 
derive benefit from tbe ketogenic diet. 

In cases where ketonuria is produced, together ^vith a suitable pH, 
and yet the infection does not appear to clear up, or where there are 
recurrent attacks of cystitis, the suigeon should examine for small 
hidden chronic abscesses, which may be reinfecting the urine. They 
should be opened up and the ketogenic treatment continued. If con- 
stipation is present, it should be treated until normal free bowel actions 
are the daily rule. 

Daily chemical examinations of the urine for the pH and ketonuria 
are essential, but bacterial cultures need not be made oftener than 
three times weekly. 


TESTS 

(I) Determination of the Hydrogen-ion Concentration. 

A fairly accurate measure of the pH can very easily he obtained 
by means of the D.D,H. capiUator, iKing indicators to cover the range 
pH 5 to pH 7. A more approximate estimate can he made by adding a 
drop of indicator to a drop of urine on a white tile. A red or orange 
colour with methyl red (pH A2 to 6'S) indicates a satisfactory acidity 
(pH 5*0 to 5'6) a yellow colour shows that the urine is too alkaline. 
In most cases a good ketosis will produce a sufficient acidity ; if it does 
not within the first 48 hours, acidifying salts, e.g. acid sodium phosphate 
or ammonium chloride, should be given in large doses. 
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(2) Determination of the Keto-acids. Modified Rothera test accord- 
ing to Fuller. 

To 1 cc. of urine, 0-8 g. of ammonium sulphate, 0*05 cc. of aqueous 
sodium nitroprusside, and 0-15 cc. of 0-880 ammonia are put in a 
small tube, well shaken, and placed in a water bath at 20 degrees 
Centigrade for seven minutes. (The time and temperature must be 
constant if the results are to be comparable.) If only a pink tint 
develops, the concentration of aceto*acetic acid in the urine is less than 
0-005 per cent (i.e. too little for therapeutic purposes), and further 
estimation is unnecessary. If a deep purple colour develops, the 
estimation of the aceto-acetic acid is completed by diluting with water 
in a tube of |-inch bore until the colour matches that of a sUndard 
solution contained by a similar tube. Reading off the volume and 
multiplying by 0-004 gives the percentage concentration of aceto- 
acetic acid in the urine under test. 

The standard colour solution — ^which was made by comparison 
with a nitroprusside test of a known concentration of aceto-acetic 
acid — consists of : 8 cc. of 0-01 per cent methyl violet in alcohol, 
2 cc. of a 0-01 per cent basic fuchsin in alcohol, 2 cc. of chrysoidin 
in alcohol, the mixture made up to 40 cc. with absolute alcohol. 
It is stable for six months if kept in the dark. The nitroprusside 
solution should he freshly made every other day and kept in the dark. 


KETOOENIC DIET 

The following is a specimen diet suitable for a woman weighing 9 stone, giving 
about 2400 calories per day. The food should be carefully cooted and attractively 
prepared, and it should be as varied as tbe season of the year and a skilful cook can 
provide. 

Breakfast : | grape-fruit. 

2 eggs — or 1 egg and 2 oz. short back rasher bacon. 

2 gluten rolls and 1 oz. butter. 

1 raw peach, pineapple or apricot, with 3 oz. 40 per cent cream. 

Coffee or tea, with 1 oz. 40 per cent cream. 

Luncheon : Z oi. fish cooked ia 1 oz. butter- 

4 oz. each of three vegetables from the list containing less than 2 per 
cent carbohydrate ; or 12 oz. green salad with dressing made of 
lemon, olive oil and yolk. 

Pruit salad (fruits containing not more than 5 per cent carbohydrate), 
with 3 02 . 40 per cent cream. 

Gluten roll, with | oz. bntier. 

Lemonade. 
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ryONEPHBOSIS 

A pyoneplirosis is a kidney whose pelvis and calyces are distended 
^^■itll purulent urine or pus and whose secreting tissue is being rapidly 
destroyed by a combination of infection and back pressure. It is 
described as open when the obstruction is incomplete and dosed 
when complete. (Tuberculous pyonephrosis is described under “ Renal 
Tuberculosis.”) 

Pathology, In advanced cases the kidney is divided by a number 
of septa, which represent all that is left of the degenerating renal tissue, 
into compartments containing pus (fig. 1553). Marked perinephritis is 
present, the normal perinephric fat being replaced by a fibro-Iipo- 
matous mass, while dense adhesions are formed to the surrounding 
structures. The kidney may vary in size and be but slightly enlarged 
or form a lobulated swelling in the loin, which in extreme cases may 
extend into the iliac fossa and cross the mid-line of the abdomen. 

Two varieties of pyonephrosis exist : (a) The first consists of a 
hydronephrosis in which infection has occurred and which may be 
either of the peUic or renal type. In the pelvic type it contains urine 
having a varjdng amount of pus. The bulk of the swelling consists 
of a much ballooned and thickened pelvis, the kidney itself, not much 
enlarged, being perched on one side of it. In the renal type the pelvis 
is only moderately enlarged, but the calyces are enormously so, the 
kidney being converted into a large raultilocular sac. 

The condition is usually unilateral and commoner in women. 
Infection is either hsematogenous or ascends through the lymphatics 
from the lower urinary or genital tract. The most common organisms 
are the B. coli, staphylococci, and B. proteus. 

(&) The second variety of pyonephrosis consists of a pyelonephritis 
in which urinary obstruction has occurred. It is of the renal type just 
described, and contains mainly pus with very little urine. It may 
complicate chronic disease of the lower urinary tract, and is more 
frequent in men. In both varieties primary or secondary calculi 
(calculous pyonephrosis) may be present. 

Symptoms and Signs. The cardinal symptoms of a pyonephrosis 
are : pain, swelling, fever, and pyuria. These may, to a varying 
extent, be overshadowed or supplemented by the symptoms of a 
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pre-esjstiDg pyelonephiitis, or ot an ascending infection from a cystitis 
complicating disease oi the lower urinary or genital tracts. 


Fain. There is usually a constant aching pain in one or other loin 
which is worse at night. Attacts of ureteric colic may occur from the 
passage of pus and dehris. 



ri?.156a.-Ciia:ru>t« PiosiTBKWs. r^. I55t— Swisoura Pcs ntwcto rsojr 

{Sf.PocTj Batpuai ilwmn.) Kjost Cumic Otatct. 


SiccJli'ng. A sTvelliug resembliDg a hydronephrosis is present in 
the loin, and may vary in size from a tumour ■which is just palpable 
to a large mass which occupies most of one side of the abdomen. In 
addition, it is tender and there is some rigidity of the overlying muscles. 
It is smooth, firm, and non-fluctuating. Its mobility depends on the 
imount of perinephritis present, and in cases of calculous pyonephrosis 
•.he kidney may be completely fixed. 

Fever. There is usually a nightly rise of temperature to about 
9 F., but this may be increased to 102® or more if retention of 
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purulent urine occurs in the kidney from sudden blockage of the 
ureter. 

Pyxtria. In an open pyonephrosis the urine is milky and contains 
a large quantity of pus -which, on standing, rapidly sinks to the bottom 
of a specimen glass. The amount of pus, however, varies -with the 
degree of obstruction present, and attacks of retention of pus in the 
kidney, from temporary blocking of the ureter, are accompanied by an 
increase in the size and tenderness of the swelling, a rise of temperature 
and rapid clearing of the urine. The patient looks and feels ill from 
the increased septic absorption. 

In unilateral closed pyonephrosis pyuria is absent pro-vided the 
bladder is free from infection. 

Diagnosis. This is made by a consideration of the history, the 
cardinal symptoms mentioned above, and a complete urological 
examination. Routine examination and cystoscopy will reveal any 
disease of the lower urinary or genital tracts. Cystitis will be present, 
and semi-solid pus or purulent urine may be seen to emerge from one or 
other ureteric orifice (fig. 1654), except in a closed pyonephrosis, when the 
efflux is absent. The ureteric orifice may be gaping and immobile and 
its lips swollen or ulcerated, but in many cases it appears quite normal. 
Indigo-carmine will be delayed or will fail to appear at one orifice, and 
will provide an estimate of the fxmetion of the opposite kidney. 

Ureteric catheterisation may localise the infection to one kidney 
and determine the patency of the ureter. 

Intravenous pyelography will usually confirm the diagnosis, the 
appearances resembling a hydronephrosis, but if a closed pyo- 
nephrosis is present, or if the kidney is totally disorganised, no 
shadow -will appear on the affected side. In such cases an ascending 
pyelogram should be carried out. An intravenous pyelogram vrill also 
determine the presence or absence of stones and the condition of the 
opposite kidney. 

Treatment. If the condition is unilateral and the opposite kidney 
healthy, primary nephrectomy is the operation of choice. Any disease 
of the lower urinary or genital tracts whicli might, in time, affect the 
opposite kidney must he eradicated and every effort made to free the 
urinary tract from infection. 

Under no circumstances should a plastic operation on the renal 
pelvis he attempted, as failure is certain. 
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pie-existing pyelonephritis, or of an ascending infection from a cystitis 

complicating disease of the lower urinary or genital tracts. 


Pain. There is usually a constant aching pain in one or other loin 
which is worse at night. Attacks of ureteric colic may occur from the 
passage of pus and debris. 
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SiccUing. A swelling resembling a hydronephrosis is present in 
the loin, and may vary in size from a tumour which is just palpable 
to a large mass which occupies most of one side of the abdomen. In 
addition, it is tender and there is some ri^dity of the overlying muscles. 
It is smooth, firm, and non-fluctuating. Its mobility depends on the 
amount of perinephritis present, and in cases of calculous pyonephrosis 
the kidney may be completely fixed. 

Fever. There is usually a nightly rise of temperature to about 
99° F., but this may be increased to 102° or more if retention of 
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purulent urine occurs in the kidney from sudden blockage of the 
ureter. 

Pyuria. In an open pyonephrosis the urine is milky and contains 
a large quantity of pus which, on standing, rapidly sinks to the bottom 
of a specimen glass. The amount of pus, however, varies with the 
degree of obstruction present, and attacks of retention of pus in the 
kidney, from temporary blocking of the ureter, are accompanied by an 
increase in the size and tenderness of the swelling, a rise of temperature 
and rapid clearing of the urine. The patient looks and feels ill from 
the increased septic absorption. 

In unilateral closed pyonephrosis pyuria is absent provided the 
bladder is free from infection. 

Diagnosis. This is made by a consideration of the history, the 
cardinal symptoms mentioned above, and a complete urological 
examination. Routine examination and cystoscopy will reveal any 
disease of the lower urinary or genital tracts. Cystitis will be present, 
and semi-solid pus or purulent urine may be seen to emerge from one or 
other ureteric orifice (fig. 1554), except in a closed pyonephrosis, when the 
efilux is absent. The ureteric orifice may be gaping and immobile and 
its lips swollen or ulcerated, but in many cases it appears quite normal. 
Indigo-carmine will be delayed or will fail to appear at one orifice, and 
will provide an estimate of the function of the opposite kidney. 

Ureteric catheterisation may localise the infection to one kidney 
and determine the patency of the ureter. 

Intravenous pyelography will usually confirm ,the diagnosis, the 
appearances resembling a hydronephrosis, but if a closed pyo- 
nephrosis is present, or if the ki^ey is totally disorganised, no 
shadow will appear on the affected side. In such cases an ascending 
pyelogram should be carried out. An intravenous pyelogram will also 
determine the presence or absence of stones and the condition of the 
opposite kidney. 

Treatment. If the condition is unilateral and the opposite kidney 
healthy, primary nephrectomy is the operation of choice. Any disease 
of the lower urinary or genital tracts which might, in time, affect the 
opposite kidney must be eradicated and every effort made to free the 
urinary tract from infection. 

Under no circumstances should a plastic operation on the renal 
pelvis be attempted, as failure is certain. 
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In unilateral cases, in which the life of the patient is in great danger 
from prolonged septic absorption, preliminary nephrotomy should be 
carried out, wth removal of stones if present, followed by secondary 
nephrectomy when the patient’s condition has sufficiently improved. 
In bilateral cases, the only procedure which can be attempted is 
the removal of any possible cause of the condition followed by palliative 
measures, such as the regular passage of ureteric catheters and pelvic 
lavage ; but occasionally bilateral nephrotomy must be carried out 
as a life-saving measure. 


PERINEPHRITIS 

Perinephritis is a chronic inflammation outside the Iddney, but 
within the perinephric sheath, which causes either a fibro-lipomatous 
change, whereby the delicate perinephric fat is replaced by coarse 
nodular fat with tough fibrous intersections, or a fibro-sclerotic change 
with formation of a thick dense sheath which adheres to and constricts 
the true renal capsule. 

Adhesions, which are most marked in. the fibro-sclerotic form, are 
formed between the kidney and the surrounding structures, such as 
the colon, duodenum, peritoneum and diaphragm. 

The disease is always secondary to some chronic form of renal 
disease, such as pyelonephritis, pyonephrosis, stone or tuberculosis. 
The symptoms and signs and treatment are those of the causal disease 
wliicli may necessitate nephrectomy, but this, especially in fibro- 
sclerotic perinephritis, may be exceedingly difficult and dangerous. 

PERINEPHRIC ABSCESS (ACUTE PERINEPHRITIS) 

Although no age is exempt, perinephric abscess occurs most 
commonly in adult Ifle, and more frequently on the right side than the 
left. It may be primary or secondary. The primary form may occur 
if there exists some focus of infection elsewhere in the body, such as 
tonsillitis, carbuncles, or recurrent boils, or may arise during the course 
of a specific fever, such as typhoid or scarlet fever, measles, or pneu- 
monia. 

The secondary form is due to injury or disease of the kidney in 
25 per cent of cases ; and in the remainder, to extension of suppura- 
tion from neighbouring organs, such as the gall-bladder, appendix, 
pelvic organs, spine or pleura. Examples of perinephric abscess 
secondary to the kidney are : (1) The infection of a peri -renal hasma- 
toma by extravasated urine, following laceration of the kidney. 
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(2) Extension of suppuration from calculous disease, pyonephrosis or 
pyelonephritis. (3) Renal abscess or infarct of hfematogenous origin, 
rupturing into the perinephric fat. 

In primary perinephric abscess, and in secondary perinephric 
abscess of renal origin, the abscess is usually situated ^\ithin the peri- 
nephric sheath, and may be uni- or multi-locular. Extension may occur 
do^Ynwards along tlie ureter into the pelvis, or the pus may bmst 
through to the outside of the perinephric sheath, where the other 
forms of secondary perinephric abscess due to disease of neighbouring 
organs occur. Three varieties of these are described, according to the 
position of the pus : 

{a) Sujperm or subphrenic, usually secondary to empyema or other 
intra-thoracic suppuration in which the kidney is displaced do\Mnvards. 

(6) Posterior, which is the most common and in which the pus 
lies behind the kidney and in time finds its way to the surface in 
the loin. 

(c) Inferior, usually secondary to a retrocacal appendix, in which 
the extension of pus occurs downwards to point either in the iliac fossa 
or, very occasionally, under Poupart’s ligament in the thigh. 

Badtriology. In order of frequency the commonest infecting 
organisms are the staphylococcus, streptococcus, and bacillus coli. 

Symjitoms and Signs. In the secondary varieties the symptoms 
and signs of perinephric abscess become superadded to those of the 
primary disease. For example, during the course of an attack of 
appendicitis or pyelonephritis a swelling may become evident in the 
loin which gradually increases in size and is accompanied by signs of 
septic absorption, such as increased temperature, wasting and sw’eating. 
In the renal cases urinary symptoms, such as pyuria, are, of course, 
present. Or again, an almost painless swelling may appear in one or 
other loin as a complication of spinal caries, which in some cases is the 
first symptom of this disease to be noticed by the patient. 

In the uncommon primary variety, the onset is usually insidious, 
but the patient is seriously ill, with signs of septic absorption, and has 
a high remittent temperature. Pain and tenderness in the loin are 
marked and muscular rigidity is present. 

AMiether primary or secondary, a perinephric abscess has the 
following characteristics : There is a gradually increasing swelling in 
the loin which extends outw'ards and backwards. Pain is present and 
is increased by movements, respiration or coughing. Tenderness and 



2788 POST-GEADUATE SURGEEY 

muscular rigicUty on the afiected side are marked, and the swelling does 
not move on respiration, and is Hi-defined and fixed on palpation. 
(Edema of the superficial tissues is often present, and the overlying skin 
may be reddened. 

Diagnosis. This condition must he diSerentiated from a pyo- 
nephrosis, which presents a regular, well-defined swelling extending 
more forwards than backwards, moving with, respiration and not 
producing oedema or reddening of the overlying skin. The two con- 
ditions of pyonephrosis and perinephric abscess may, however, co- 
exist — ^tbe latter being secondary to the former. 

Treatment. A perinephric abscess should be opened and drained 
through the loin as soon as a diagnosis has been made, care being 
taken to open up all pockets and to explore the areas above and below 
the kidney. In the secondary varieties an attempt m\iat be made to 
deal with the cause, such as an appendicitis or empyema, at the same 
time. Should the kidney be the scat of abscess, pyelonephritis or pyo- 
nephrosis, great care is essential, primary nephrectomy being only 
justifiable if the patient’s condition is satisfactory and if the functional 
capacity of the opposite kidney has been ascertained. As a rule, 
nephrotomy ■with drainage of both the pelvis and the perinephric 
space is all that should be attempted, a secondary nephrectomy, if 
necessary, being carried out at a later date after complete urological 
examination. 


RENAL ABSCESS 

Haematogenous infection may occur during the course of an infec- 
tious fever, such as scarlet and typhoid, from an infective endocarditis, 
or from a distant septic focus, such as a boil, carbuncle or whitlow. 

Miliary abscesses are formed in one ox both kidneys and are either 
scattered throughout the renal substance, or may coalesce to form a 
large abscess in one pole (carbuncle of the kidney). Both acute and 
chronic forms occur. 

Symptoms and Signs, Acute Cases. General malaise and rigors are 
present in addition to the aymptoma of an infective disease, and one or 
both kidneys are enlarged and tender. Albumen, pus, and sometimes 
blood are found in the urine. In bilateral cases partial suppression 
occurs and death is inevitable. In unilateral cases recovery may take 
place. 
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Chrome Cases, These are usually unilateral, and the symptoms 
and signs are those of a mild general infection with the addition of 
enlargement and tenderness of one kidney and the presence of albumen 
and sometimes pus in the urine. 

Symptoms of perinephric abscess or of pyelonephritis may become 
superadded if the abscess burats through the renal capsule or into the 
pelvis. 

Treatment. This is non-surgical in bilateral cases ^vith scattered 
miliary abscesses. In unilateral cases the treatment should at first be 
expectant, large doses of fluids and alkalis being given, but if the 
symptoms continue, the kidney should be explored and dealt with 
according to the condition found. A localised abscess is opened and 
drained, but if extensive suppuration is present nephrectomy may be 
necessary provided that the opposite kidney is healthy. 


RENAL TUBERCULOSIS 

Renal tuberculosis occurs in two forms : (a) as part of an acute 
generalised miliary tuberculosis in which both kidneys are riddled 
with tubercles ; or (6) as a tuberculous infiltration of one or other 
kidney. As the former is of medical interest only; the following 
account applies solely to the latter. 

The disease is said to be primary when the kidney is the first part 
of the urogenital tract to become infected, and secondary when one of 
the genital organs is the primary site of the disease. In the primary 
cases the infection is blood-borne. In the secondary it reaches the 
kidney by upward lymphatic spread from the genital tract. In all cases 
some active or healed focus of infection exists in some other part of the 
body, such as a mediastinal or mesenteric gland. 

Renal tuberculosis usually occurs between the ages of 20 and 40 
years, is more common in women than in men, and in the right kidney 
than in the left. In the early stages it is unilateral in over 90 per cent 
of patients, but, if untreated, it attacks the other kidney in one-third 
of the cases. Secondary infection may occur by the bacillus coli, 
streptococcus, and staphylococcus. 

Pathological Anatomy. Two forms of renal tuberculosis exist : The 
first and more common variety begins as a tuberculous pyelonephritis, 
the disease first attacking the pelvis and. calyces with the formation of 
tuberculous granulation tissue (fig. 1655). Ulceration occurs and spreads 
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into the renal substance, producing ragged hollotring of the pyramids, 
and dotrn the ureter rvith production of tuberculous ureteritis, resulting 
in thickening of its trails and a shortening in its length, so that its 
insertion into the bladder is pulled up, as seen by retraction of the 
ureteric orifice during cystoscopic examination. 

The second and less common variety begins as a renal abscess 
formed by the liquefaction and confluence of several scattered foci 
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Secondary cystitis always follows, except in some cases of “ closed ” 
renal tuberculosis, and in the male may extend to the genital organs 
producing prostatitis, vesiculitis, and epididymitis. 

Sym^itoms and Signs. In those cases in which a tuberculous focus 
exists in the kidney and is not in communication with the pelvis, the 
only sjTuptoms present are perhaps a feeling of tiredness or weakness 
and loss of energy. Some slight frequency is present, due to unilateral 
polyuria, but the urine is normal except for a trace of albumen. 

"WTien one or more abscess cavities arc in communication ndth the 
pelvis and tuberculous material passes down the ureter, the majority 
of the symptoms are referable to the bladder and consist of increased 
frequency, initial and terminal dysuria, and changes in the urine. 

There may be some renal aching, but complete destruction of the 
kidney can occur wthout this. Pain is a most fallacious symptom as 
it may occur on the opposite side and be due to compensatory hyper- 
trophy of the other kidney. 

Ureteric colic sometimes follows from the passage of tuberculous 
debris or blood clot. In rare cases hsematuria may be the first sign of 
the disease. 

There are usually night sweats and a daily rise of temperature of 
1 or I'J® F. ; any increase over this indicates that secondary infection 
has occurred, or that some active focus of tuberculosis exists elsewhere 
in the body. 

General malaise, weakness, loss of energy, and some degree of 
secondary anaemia are, as a rule, present. 

Frequency. This occurs at first by day and later at night also. It 
may be variable, but tends to be progressive, and may eventually 
become half-hourly or even more frequent. It is at first due to polyuria, 
then to vesical irritability, and finally to contraction of the bladder 
from continued cystitis. 

Dysuria. The normal desire to mictxurate becomes more and more 
exaggerated as the capacity of the bladder decreases. Some burning 
is complained of during the act, and often intense pain, referred to the 
tip of the penis or labia majora, on completion. As in other cases 
of cystitis there may be some terminal hsematuria. 

Changes in the Urine. There is at first polyuria, which exists only 
on the diseased side and is more marked at night. Later the urine is 
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pale and acid, and contains a trace o£ albumen and pus and sometimes 
tubercle bacilli, but these bacilli are not always found in every specimen 
examined, and a 24-liour sample should therefore be taken. Often 
resort must be made to guinea-pig inoculation of the centrifuged 
deposit before their presence can be confirmed. 

A sterile acid pyuria should always he regarded with great suspicion. 
Hfematuria may be absent ox be present in microscopic amount. It 
is either terminal and due to <^stitis, or intimately mixed with tbe 
urine and due to erosion oi a vessel in the kidney by tuheiculous 
ulceration. In rare cases it may be profuse and precede other symptoms. 

Diagnosis. This is made by a consideration of the history, the 
symptoms, and a complete urological examination. 

Routine examination will determine whether a tuberculous focus 
exists in tbe prostate, vesicles or epididymis. In rare cases there may 
be a tuberculous salpingitis in the female. A thickened ureter can 
sometimes be felt per rectum or per vaginam ; the urine will show the 
characteristic acid pyuria and tubercle bacilli may be found and 
perhaps other organisms if secondary infection has supervened. 

General examination may reveal a focus of infection elsewhere in 
the body. 

Abdominal examination may show nothing abnormal, or may be 
unreliable as there is often enlargement and tenderness of a hyper- 
trophied normal kidney while the diseased organ is impalpable and not 
tender. On deep palpation the ureter can sometimes be felt as a 
thickened cord. 

Cystoscopy. Th^ is characterised by a diminished vesical capacity, 
and an increased irritability whereby spasm may be induced if the 
bladder is ^tended too qmckly. Tbe cystoscopic appearances vary 
with the stage of the disease, and are only typical in the absence of 
secondary infection. Cystoscopy frequently enables a correct diagnosis 
to be made even if tubercle bacilli have not been found in the urine, but 
may be of little help in cases of closed renal tuberculosis, except for 
noting the absence of one efflux. 

In an early case there may be a small cone-sbaped area of liypeTcstnio, 
due to irritation of the mucosa by the abnormal urine, its apex being at 
one ureteric orifice and its base towards the internal urinary meatus 
(fig. 1536). The hypenemia is followed by infiltration and stifiening of 
the orifice, which becomes sicoUen and fflUs to show the characteristic 
elevation and contraction which accompany the gush of urine through 
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it. The effluxes become increased in frequency, due to the polyuria, 
and also from the irritating constituents of the urine. 

Tttherdes soon begin to appear on or near the aSected orifice, 
spreading upwards and inwards towards the fundus, but remaining 
unilateral for a considerable time {fig. 1557). The apex of the bladder is 
next afiected from direct contact with the base which occurs at the 
end of micturition, and being of more recent origin may show more 
typical changes than those that occur near the ureteric orifice. It is, 
unfortunately, uncommon to see tubercles in a bladder, as they are so 
frequently obscured by other inflammatory manifestations which are 
not typical of the disease. If present, however, they consist of small, 



yellow, raised areas about the size of a pin’s head, and are surrounded 
by a narrow ring of congestion which is sharply demarcated from the 
normal healthy vesical mucosa (fig. 1557). They usually occur in groups 
and are closely associated with the blood-vessels. 

Sooner or later tuberculous ulcers are formed from rupture and 
confluence of batches of tubercles (fig. 1558). They resemble tuberculous 
ulcers on other mucous membranes, being shallow and serpiginous, 
with undermined irregular margins and a sloughing base. There may 
be a surrounding ring of unruptured tubercles. 

Bullous cedema is usually present in some degree round the ureteric 
orifice, and may be marked enough to form a polypoid mass which 
obscures it from view. 

The ureteric orifice itself becomes successively hyperaBmic, swollen, 
immobile, and the seat of tubercles. Shortening of the ureter from 
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tateculous ureteritis results in increasing retraction of the orifice ns 
compared rrith its fellow, and distortion of the trigone (fig. 1059). 
Ulceration of the orifice produces a motli-caten, irregular appearance 
of its margins and a gaping meatus. If bullous ordema is marked, 
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however, these appearances ate obscured and the orifice often becomes 
very difficult to find. With extreme retraction and ulceration, its Ups 
are no longer elevated, and to this condition the term of golf-hole 
ureter has been applied. Eventually secondary infection occurs, when 
all the typical tuberculous ebauges ate obscured by the manifestations 
of generalised cystitis, aud inspection alone is insufficient to determine 
the side of the tuberculous kidney. Occasionally the cystitis is more 
pronounced on the affected side. 
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Cystoscopy becomes very difficult owing to the extreme degree of 
contraction and irritability of the bladder. 

ChromO'Cystoscopy. Intravenous injection of 5 cc. of 04 per cent 
indigo-carmine returns from the normal kidney in the usual three to 
six minutes, but is delayed on the affected side. This test, however, 
must not be relied upon for the exclusion of disease in the opposite 
kidney, as in the early stages there is not necessarily a delay in the 
excretion of the dye. 

Ureteric Catheterisation, The ureter on the sound side should always 
be catheterised to determine the functional capacity of the kidney and 
to examine its urine. 15 grammes of urea in 100 cc. of water are 
given H hours previously and an adequate quantity of urine collected. 
The urea concentration should be over 2 per cent and the specimen 
free from pus cells and tubercle bacilli. A trace of albumen and a few 
casts commonly occur, but these do not indicate that the disease has 
become bilateral. TJie finding of pus in an acid sterile urine must be 
viewed with suspicion, and in such cases a guinea-pig inoculation 
should be carried out. It is unwise to catheterise the ureter on the 
affected side because of the danger of severe constitutional disturbance 
and the risk of secondary infection. 

Intravenous Pyelography. This is of immense value, not only in 
the diagnosis of the disease, but also in estimating the stage to which 
it has progressed and, in most cases, of establishing its unilateral 
nature. 

In the earliest stages the changes may be very slight and confined 
to one calyx, the apex of which is eroded and appears moth-eaten (see 
fig. 1539). Later two or three calyces may become affected and give an 
irregularly dilated shadow. Often no changes are seen in the pelvis 
or calyces, but the ureter shows irregular dilatation and constriction 
throughout its course as a result of ulceration. Sometimes an elongated 
stricture about half an inch in length is seen at its juxta-vesical portion 
with slight dilatation immediately above it (fig- 15G0), this being 
characteristic of tuberculous disease. The bladder is invariably small 
and contracted (fig. 1561). 

With increasing contraction of the ureter the appearances are those 
of hydro-ureter and hydronephrosis (fig. 1561), but when destruction of 
the Hdney is advanced the shadow becomes fainter and there is marked 
delay in the excretion time. 
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If the obstruction is complete and closed renal tuberculosis is 
present, there is no excretion at all. The preliminary film may show 
areas of mottling or definite opacities, if calcification has occurred. 


Treatment. Operative. Nephrectomy and ureterectomy are indi- 
cated if the disease is unilateral, and in those bilateral cases in which the 
opposite kidney is only slightly affected, as shown by ureteric cathe- 
terisation, pyelography, urea concentration test, and blood urea. 

The general condition of the patient must be taken into account, 
operation being contra-indicated if advanced tuberculosis is present 
in other parts of the body. 

After operation, the patient should be treated by a prolonged period 
of rest, open air, and nourishing diet, with plenty of niilL- and fats, and 
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should if possible be sent to a warm equable climate. A course of 
tuberculin (T.R.) injections should always be given, beginning with 
O’OOl cc. and working up to 1 cc., at twice weekly intervals. A reaction 
should be avoided if possible, but if it occurs the same dose is given a 
week later and increased more cautiously than before. Alkalis should 
be the routine, and a sandal-wood oil preparation may help to soothe 
the inflamed bladder. On no account should the latter be washed 
out. 

The results of operative treatment are usually good, the bladder 
lesions gradually healing with relief of symptoms, though usually some 
frequency remains, due to slight permanent contraction. 

In bilateral cases the post-operative treatment just described is 
all that can be carried out. 

NepTiro-ureterectomy (see page 2872). 


RENAL CALCULUS 

A stone in the kidney may occasionally bo fixed in the renal sub- 
stance, but it is usually formed in one of the calyces, where it may 
remain, or from whence it may migrate into the pelvis. If sufficiently 
small, it may pass into the ureter and either he arrested or travel 
down the tube into the bladder, where it may gradually increase in size 
or he passed per urethram during micturition. 

Etiology. Two factors are necessary for the formation of a renal 
calculus : the precipitation of crystals from the urine, and the presence 
of a cement substance to bind these crystals together. 

Predpitation of Crystals. This results from excess of certain urinary 
constituents, from changes of reaction in the urine, or from bacterial 
action. Excess of urinary constituents may be due to errors of meta- 
bolism, and is commoner among the poorer classes who often live on a 
monotonous carbohydrate diet which is lacking in food of animal 
origin, especially in milk and butter. 

Changes in reaction are seen in the stagnating urine of a hydro- 
nephrosis which predisposes to the formation of stone. 

Bacterial action is frequently seen as a secondary manifestation of 
chronic infection of the lower urinary or genital tracts. Thus both 
chronic prostatitis and cervicitis must be regarded as predisposing 
causes of renal calculus. 
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The Cement Substance. This must be in the nature of an irreversible 
colloid, such as fibrin, -o-hich, when once precipitated, Ls insoluble. 
Heredity, sedentary habits, and hard drinking water must also be 
regarded as contributory factors. 

The average age for stone in the kidney is 38 years (R insbury- 
RTiite). It is slightly more common in men than women, the two 
kidneys are afiected with equal frequency, and in about 15 per cent of 
cases bilaterally. 

Varieties of Slone. Most calculi are composed of a mixture of 
different kinds of crj^tals, the more important varieties being calcium 
oxalate, uric acid, ammonium and sodium urate, calcium phosphate, 
ammonium magnesium phosphate, and cystin. The nucleus generally 
consists of ammonium urate in children, uric acid in adults, and calcium 
oxalate in late life. 

Calcium ozalale stones are the commonest variety, throw a good 
shadow with X-rays, are extremely hard, anti have a concentric 
laminated structure on section. They vary in colour from white to 
hlack according to the amount of staining by blood-pigment. They 
occur in an acid urine, are usually single, and have a rough surface. 

Cfrjc field stones are single or multiple, and throw no shadow with 
X-iays unless containing oxalic and phosphatic impurities. They are 
hard, smooth, often highly polished, and yeUowish-brouTi in colour. 

.iinimomam tuid sodmm urate stones are commonest in children, 
have a smooth and sometimes polished surface, are small, soft and 
friable, and are laminated on section. They are pale fawn in colour, 
occur in an acid urine, and like uric acid stones throw no shadow with 
X-rays, except when contaminated. 

Calcium 'phos'ghatc stones are hard, irregular., and gre^’ish-white. 
They may have a crystaUine surface, and occur in neutral or faintly 
alkaline urine. They throw a fair shadow with X-rays. 

Ammonium magnesium phosphate stones (triple phosphate) are com- 
posed of dirty white, friable, amorphous masses, and occur in foul alkaline 
urine where they grow rapidly. They usually have a nucleus of calcium 
oxalate and, like calcium phosphate, throw a fair shadow nith X-rays. 

Cystin stones result from incomplete katabolism due to some 
hereditary defect in oxidation, and contam most of the sulphur of the 
ori^al protem molecule. They are rare, throw the best X-ray 
shadows of all, and on section ^ow concentric and radial striation. 
They are yellow, smooth, and soft, hut assume a greenish waxy 
appearance after removal and are soapy to the touch. 
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Effects of Slone on the Kidney. A stone, once it has formed in the 
kidney, steadily increases in size and, unless passed naturally or 
removed by operation, is bound, in time, to destroy the organ : 
(1) by acting as a foreign body ; (2) by causing obstruction ; or (3) by 
promoting infection. 

(1) Foreign Body. MTien present in a calyx, a stone produces a 
reaction in the surrounding renal tissue causing a localised chronic 
interstitial nephritis, which results in fibrosis of the secreting substance. 
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(2) Obstruction. This may occur at the mouth of a calyx producmg 

absorption, dilatation and lobulation of that part of the kidney, which 
gradually becomes converted into a thin-walled sac of fibrous tissue. 
If multiple calculi are present, these changes may occur simul- 
taneously in other calyces and the whole kidney be replaced by a bag 
of stones. 

Obstruction may also occur if the stone is Ijdng in the pelvis, its 
degree being inversely proportional to the size of the calculus (fig. 1662). 
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Tlitis a small stone may produce intermittent obstruction at the pelvi- 
uretexal junction and so cause a rapidly enlarg^g hydronephrosis of 
the pelvic type, and marked absorption of the renal substance. A large 
stone maybe present for months without producing any characteristic 
symptoms and in time a^ume tbe shape of a complete cast of the 
Iddney without causing any dilatation (fig. 1563). 

(3) Infection. In most cases careful examination of tbe urine vrill 
shon" evidence of infection, such as microscopic quantities of pus, which 
indicates a gradually progressing mild pyelonephritis. An scute attack 
may occur at any time with multiple foci of infection of the renal 
tissues and lead to suppression of urine on that side. 

Calculous pyonep^osis may result from infection of a calculous 
hydronephrosis, or follow an acute pyelonephritis complicating a stone 
(see fig. 1553). 

Some degree of perinephritis is always present, and occasionally a 
perinephric abscess may form from leakage of the pyonephrosis or 
rupture of a renal abscess. 

Symptoms and Signs. These vary from agonising renal colic due to 
the attempts of a small pelvic stone to pass down the ureter to a 
complete absence of symptoms, or at m<»t some lumbar aching due 
to the presence of a large fixed calcnlus. 

The cardinal symptoms are pain and hematuria and, in the absence 
of gross infection, are present by day only and are often brought on or 
increased by exercise or jolting. 

Pain. This is of two kinds : (i) fixed renal pain and (ii) renal colic. 
The two may co-^ist. 

(1) Fixed Tenal pain. This consists of severe aching pain in the 
loin, of varying intensi^, most marked behind at the junction of the 
last rib and erector spin® muscle, and passing forwards just below 
the costal margin. It is increased^ by movement, relieved by rest, 
and is due to distension of the renal pelvis with urine from blocking 
of the pelvi-ureteral junction by the stone. 

(2) Penal colic. This is caused by a small movable stone in the 
pelvis which has engaged with and is bring forced down the ureter by 
violent pristaltic contractions of its walls. It begins over the kidney 
and radiates along the line of the ureter into the groin, to the testicle 
in the male, and to the labium majus in the female. The testis is 
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retracted by the cremaster muscle, and may be exquisitely tender, and 
remain so for some time. An attack is often brought on suddenly by 
some unusual form of exercise. If severe, the patient rolls about in 
absolute agony -with knees drawn up ; the face is pale, there is profuse 
sweating, vomiting occurs, and signs of severe shock with muscular 
rigidity are present. Small quantities of urine are frequently and 
painfully voided, followed at a later stage by the passage of a large 
quantity of urine of low specific gravity. The attack may last from a 
few minutes to some hours, acute exacerbations alternating wdth severe 
renal aching, and ending suddenly by the slipping back of the stone into 
the pelvis of the kidney, 

IIcFmaturia. This is present in about half the cases, and varies 
greatly in amount. It may follow an attack of renal colic or be brought 
on by exercise or jolting. 

Infection. This is usually present in mild degree, and may be 
symptomless, or produce such conditions as cystitis, pyelonephritis, 
pyonephrosis, perinephritis, and perinephric abscess with their result- 
ing symptoms and signs, such as frequency, dysuria and pyuria, which 
may be marked at night, ^vhen rest will no longer give the patient 
relief. 

In calculous pyonephrosis the pyuria is abundant and intermittent, 
attacks of lumbar pain and fever coinciding vdth a temporary clearing 
of the urine from blocking of the pelvi-ureteral junction, and being 
followed by a diminution of pain and profuse pj'uria. 

In the absence of gross infection, the urine is usually acid and 
may contain hyaline casts and crystals of calcium oxalate, uric acid or 
phosphates. 


diagnosis. This is made by the history, a consideration of the 
symptoms and a complete urological examination. The previous 
passage of a stone is, of course, an important point. In the great 
majority of cases routine examination reveals some chronic inflam- 
mation of the genital tract, such as prostatitis or cervicitis. 

Abdominal examination may elicit tenderness of one or other 
kidney, and sometimes overlying muscular rigidity, especially if 
infection is present, and occasionally a hydro- or pyo-nephrosis can 
be felt. In rare cases a hard irregular grating mass can be palpated in 
the loin. 

The Urine may be free from gross infection and contain only a few 
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pus cells, or be cloudy and full of pus, organisms, and sometimes 
crystals of various kinds. Occasionally pyuria may be tbe only 
symptom. ^ 

Cystoscopy may show cystitis or a cloudy efflux from one orifice 
tbe bps of wfflch are injected. Occasionally blood may be seen to 
emerge, especially if the suspected kidney be firmly palpated. In- 
travenous indigo-carmine may be delayed 
on the affected side, and the efflux 
diminished in force and quantity. 

Pyelography, by the intravenous or 
ascending route, is the most important 
investigation, the preliminary film showing 
one or more shadows in the renal region 
(see fig. 1526) which maintain their rela- 
tionship to the kidney during respiration. 
Subsequent films demonstrate that these 
shadon-s arc renal stones and not calcified 
glands, and also the exact position they 
occupy in the kidney (fig. 1564). It must 
be remembered that a pure uric acid 
M cuius will throw no shadow with a plain 
•* Sometimes, however, its presence 
can be demonstrated in a pyelogram be- 
cause, by displacing the dye substance, 
an area of diminished density or “negative” 

8 a ow is seen. The pyelogram further 
assesses the amount of damage done to 
e dimy, and gives exact information 
as to the presence and the functional 
c^acitj of the organ on the opposite 
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lon o renal specimens uIII enable a 

made and the urea concSi«o„\“f 1”°''’®'.““' 
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the passage of blood clot or debris or of oxalate or uric acid 
crystals. Renal colic may be simulated by hepatic colic, tabes or 
hysteria. 

Treatment. This must be considered under three headings, viz. : 
The treatment of (1) certain symptoms of stone ; (2) the stone itself ; 
and (3) the cause of the stone. 

(1) The Treatment of Certain Symptoms of Stone. 

(o) ^enal Colic. If severe, morphia | gr. and atropine gr. 
should be injected as soon as the diagnosis has been made. 
Morphia \ gr. may be repeated 4-hourly if necessary. Occasion- 
ally the attack is so acute that drugs fail to give relief, when 
the patient should at once be cystoscoped and an attempt made 
to pass a ureteric catheter to the kidney. If the catheter can 
be made to pass the stone, urine will be drawn off under great 
tension and all acute pain cease as soon as the pelvis is empty. 
A large antiphlogistine dressing will do much to relieve the 
post-renal aching which invariably follows the attack. 

(6) Uenal U(^maturia. This is usually small in amount and rarely 
calls for special treatment. Occasionally profuse bleeding may 
follow a fall or a blow, when the patient must be put to bed, 
an ice-bag applied to the loin, and 20 cc. of coaguien-ciba 
injected into the buttock. 

(c) Suppression of Urine. This is dealt with under “ Calculous 
Anuria (see page 2806). 

(2) The Treatment of the Stone Itself. 

This may be medical, instrumental, or operative, and it will be 
convenient to describe the various methods which are commonly 
used and the indications for each. 

Medical. This is employed in conjunction vdth. instrumental or 
operative measures, but may constitute the sole method of treatment 
in certain extensive bilateral cases of calculous disease with destruction 
of renal tissue on both sides, especially if the stones are large and fixed 
and not giving rise to marked symptoms. Also in cases in which 
numerous small calculi are continually being passed and in which 
X-rays show that no large stone or group of smaller ones is present. 

Medical treatment consists of the promotion of diuresis and the 
administration of urinary disinfectants in order to minimise infection ; 
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the elimination of certain foodstuffs which are kDo^vn to encourage the 
formation of crystals, or which increase the work of an already damaged 
kidney ; and the general care of the patient's health, and especially of 
the bowels. Diuresis can he secured hy alkalis, hy increasing the fluid 
intake (avoiding chalky water), and the admuiistration of certain 
waters, such as Contrexdvillc and Vittel. Urinary disinfectants include 
hexamine in an acid urine, caprokol, and pyridium. 

Oxaluria may he caused hy strawberries, raspberries, and other 
berries, spinach, tomatoes, asparagus and rhubarb ; uric acid crj^tals 
by kidney, liver, sweetbreads and brains ; and phosphaturia by 
excessive alkalinity of the urine and by worry and mental strain. 

Protein food in general may throw too great a strain on the kidneys 
and should be restricted, but milk and butter can be given freely. The 
general health is maintained by tonics, graduated exercises, adequate 
rest, sriitable climate, and by regulation of the bowels. An effervescing 
dose of magnesium citrate is advised daily before breakfast. 

InstrumetUaJ. This is fully described under “ Ureteric Calculus," and 
is only applicable to stones which are small enough to pass naturally. 
It consists of ureteric dilatation with bougies and Buerger’s olives and 
the injection into the renal pelvis through a ureteric catheter of olive 
oil and papaverine. Instrumentation is especially indicated if some 
degree of ureteric stricture is present which might obstruct a stone 
in its do^vnwa^(l passage. It is also indicated in the form of 
ureteric catheterisation and peUic lavage in order to reduce both pre- 
and post-operative renal infection, and may be a \iseful adjunct to 
medical treatment in inoperable bilateral cases. 

Operative. This should always be carried out imless either the 
efficiency of both kidneys has become seriously damaged by extensive 
bilateral calculi, or the stone is small enough to pass naturally, in 
which case an attempt should first be made to assist its passage by 
medical and instrumental means. 

Before a patient is operated upon, certain definite facts must be 
established by pre-operative investigations, the results of which will 
determine the ty-pe of operation to be performed. 

(o) In Unilateral Cases. 

(1) The functional capacity of the opposite kidney is good. 

(2) The affected kidney is so damaged by back pressure or 
infection tbat it is not worth saving, e.g. calculous pyo* 
nephrosis. 



URINARY SYSTEM AND MALE GENITAL ORGANS 2805 

(3) The stone is so large that its removal would damage the 
kidney to the extent of rendering it worthless. 

(4) The stone can be removed, but is likely to recur. 
Nephrectomy is indicated in conditions (2), (3) and (4) (see 

page 2830). 

(5) A moderate-sized stone is lying free in the pelvis. 

(6) A few small calculi are present in a calyx. 

Pyehlithotoiny, which consists of removing the stone or stones 

through an incision in the posterior wall of the renal pelvis, 
is indicated in (5) and (6) (see page 2837). 

(7) A large branched calculus is present, the kidney is only 
moderately affected, and there is every hope of a good 
functioning organ after removal of the stone. 

(8) A stone or collection of stones lies in a dilated calyx. 
Nephrolithotomy, which consists of cutting through the renal 

cortex until the stone is reached, is indicated in (7) and (8) 
(sec page 2840). 

Occasionally a combined operation of nephro- and pyelo- 
lithotomy will have to be performed wiien one stone is lying in 
the pelvis and another in a dilated calyx. 

Partial nephrectomy is sometimes carried out if a stone is 
lying in an infected dilated calyx which has become partly or 
completely shut oS from the pelvis. A wedge-shaped incision is 
made, with excision of the affected calyx including the stone. 

(6) In Bilateral Cases. 

Here the functional capacity of each kidney must be deter- 
mined, the size, shape and position of the stone or stones, the 
degree of infection if present, and the presence or absence of 
complications. 

From these investigations the following facts can be deduced : 

(1) That a good functional result can be expected after 
extraction of the stone, either by pyelolithotomy or 
by nephrolithotomy. 

(2) That one kidney is more damaged than the other. 

In (1) and (2) the stone is removed from the better kidney first, 
and from the other six months later. 
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(3) Tiat a good functional result can be expected after removal 
of the stone from one side, but not from the other. 

In (3) the good kidney is operated on first and, after an interval 
Its functional capacity again estimated. K sufficient to carr^ 
out the entire excretory function of the body, nephrectomv is 
performed on the other side. 

(4) That both kidnej-s are so damaged that operative inter- 
ference with either organ would cause irreparable harm. 

In (4) palliative measures by mecUeal and instrumental means 
are the only forms of treatment possible. 


(3) ri/e Treatment of the Cause of the Stone. 
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pyo-nephrosis. The opposite kidney, which has hcen carrying out the 
entire excretory Junction, is suddenly blocked by the migration of a 
stone from its pelvis into the ureter (fig. IsCo), or by an attack of 
pyelonephritis which becomes superimposed on a stone or stones in 
its pelvis or calyces. 

Sympoms and Signs. These usually occur in three stages : Staee 
of onset, stage of tolerance, and stage of urmuiia. ° 

Slags of Onset '"’hen due to the impaction of a stone in the ureter, 

Iv u' '"I “ accompanied by renal colic and sometimes 
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Treatment. An attempt should at once be made to pass a catheter 
through a single catheterising cystoscope to the affected kidney, 
though difficulty may be experienced in negotiating the obstructing 
calculus. If successful, urine will flow from the catheter undfer pressure, 
the acute symptoms of renal colic subside, and the patient’s general 
condition improve. The catheter should be allowed to remain in 
position for several days, during which time an exact estimate is made 
of the state of affairs by pyelography, and a definite plan of operation 
decided upon. 

If the obstruction cannot be negotiated, the kidney should at once 
be exposed and drained. If the offending calculus can be palpated, it 
should be removed at the same time, but in other cases it is dealt with 
at a later date, when the patient has recovered from the anuria, and 
after an exact diagnosis of the position of the stone has been made. 
Every effort should be made to re-establish urinary secretion after 
ureteric catheterisation or nephrotomy, by fluids, alkalis, and intra- 
venous salines. The injection of 1 to 2 cc. of salyrgan into a vein is 
of great value, A purge should be administered and sweating pro- 
moted by hot packs or radiant heat baths. 

The condition is always extremely serious, and the prognosis 
depends entirely on the stage at which the patient is seen. 


Cysts of the Kidney 

The commonest variety is congenital cystic disease, but a solitary 
cyst may he encountered. Small multiple cysts may occur in chronic 
nephritis ; dermoid and hydatid cysts have been described. 

Congenital Cystic Disease (Polycystic kidney) (fig. 1666). This con- 
dition is usually met with either during infancy Or in adult life between 
the ages of 25 and 45 years, and is more common in women. Both 
kidneys are affected, but usually one more than the other. It is of 
congenital origin, may occur in more than one member of the same 
family, and is due to failure of fusion of the primitive metanephric duct 
(from which are formed the ureter, renal pelvis, and collecting tubules) 
'vith the secreting tubules. The result is a multiple collection of cysts, 
varying in size from a pin’s head to a golf ball, which are scattered 
miiformly throughout the kidney, causing the latter to become 
enormously enlarged and to assume the appearance of a cluster of 
grapes. 

There may be other associated abnormalities, such as pin-hole 
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meatus or iyilroneplirosis, and the disease is said to be more common 
in misplaced or maldeveloped kidners. 

The cysts are translucent, ranging in colour from light yellow to 
dark brown, according to whether they eontain a clear 6uid or thick 
bl^-stamed material, and are separated bv a variable amount of 
fadney substance m which interstitial fibrosis has occurred. They are 
Imed by columnar, cubical, or flattened epithelium, according to their 
Eire, and the fluid contains traces of urea, albumen, chlorides, phos- 
phates and cholesterin. EpitheUal cells, casts, red and white blood- 
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Later there may be some dull aching in the loin, and occasional attacks 
of renal colic followed by ha^matiiria. Perinephritis, with pain and 
rigidity in the loin, and fever may follow the rupture of one or more 
of the cysts. At a later stage a similar smaller tumour may be felt 
on the opposite side. 

The urine is increased in amount and is pale, of low specific gravity, 
usually contains albumen, and possibly blood. The renal function 
gradually becomes diminished from the associated chronic interstitial 
nephritis, until, in the last stages, oliguria and chronic uraemia 
occur TOth characteristic symptoms, which may be followed by 
anuria. 

Diagmsis. This is made by a consideration of the symptoms and 
signs and by a urological investigation. 

The genital and lower urinary tracts are normal. The urine may 
show the characteristic chemical and bacteriological changes, and 
chromo-cystoscopy a delay in the excretion of indigo-carmine, usually 
more marked on one side than the other. 

Intravenous pyelography shows concave shadows on the pyelogram, 
due to encroachment of the cysts on the pelvic cavity. At a later stage 
the latter becomes almost completely obliterated and the pyelographic 
shadow much reduced in size, being represented by narrow erratic 
streaks with concave margins. Some of these are enormously increased 
in length, due to displacement outwards of some of the calyces by the 
cysts, and appear as irregular, straggling shadows extending far beyond 
the usual limit of the pelvis (fig. 1567). The calyces themselves as 
a' rule show varying degrees of secondary dilatation due to obstruc- 
tion. 

In some ways the pyelogram may suggest a grow’tb, but the 
bilateral appearances should help to exclude this. If in doubt, con- 
firmation should he obtained by ascending pyelography. 

Treatment. This is medical, and is the same as for chronic inter- 
stitial nephritis. Surgical treatment, such as nephrectomy, is out of 
the question, owing to the bilateral nature of the disease. The only 
justifiable procedure is Rovsing’s operation, which consists of exposing 
the kidney and incising as many of the cysts as possible, and draining 
the wound. 

Solitary Cyst {fig. 1568). This is generally considered to be a 
retention cyst, is very rare, and is unilateral. The cyst may be larger 
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than the Iddney itself and rarely produces symptoms until it has 
attamed a large size. It is composed of a thin translucent fibrous 
h^e waU enclosmg a clear amber fluid containing albumen, phos- 
^ates chlorides and traces of urea. There is no communication 
mth the pelcs of the kidney, which is usually normal though it has 
Deen known to contain a calcnlws. 


and bon el symptoms are common. A renal tumour may be felt which 
mo^es on respiration. ^ 



of the kidney outline are noLal. A faint el h^l 

tarns a constant relationshio to the Ka S>ohnlar shadow which mam- 

15 attached usuaUy to the lower pol respiration (fig. 1569) 


Treatment. This consists of 


much of the cyst wall as nos 3 ibIe'SId™®.**’° ^duey, cutting away as 
is still attached to the orran wftl. '“"t'rismg the remainder, which 
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complete nephrectomy is necessary. 
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KEW GROWTHS OF THE KIDNEY 

Innocent. Innocent renal gro\vths are extremely rare ; they include 
adenomata, lipomata, fibromata and papillomata of the pelvis. Small 
tumours do not give rise to any symptoms and are therefore only found 
post mortem. If of sufficient size to be detected clinically, they must 
ahcays be regarded as malignant and treated as such. 

MaligyianL Malignant renal growths may attack either the paren- 
chyma or the pehds. The majority occur either in infants under the 
age of 4 years, when they must be regarded as congenital, or in adults 
over 40. They are more common in men than in women, and on the 
right side than the left. 

Growths of the Renal Parenchyma. 

(a) Hypernephroma. 

{h) Carcinoma and sarcoma. 

(c) Embryoma. 

(a) Hypernephroma (fig. 1570). This constitutes over three-fourths 
of malignant renal tumours, and is seen in adults, usually over the age 
of 40 years. It derives its name from a resemblance on microscopic 
section to the zona fasciculata of the cortex of the suprarenal gland. 
At one time it was thought that it originated in small suprarenal rests 
which may be found immediately below the renal cortex, but this 
theory is no longer accepted for three reasons : (i) Hj'pernephroma 
of the suprarenal gland does not occur ; (ii) suprarenal rests are 
commoner in the lower pole of the kidney, while hypernephroma is 
Usually found in the upper pole ; and (iii) suprarenal rests occur in 
other parts of the body, but never give rise to a h}^ernephroma. 

It is difficult to place this growth in any of the ordinary groups, but 
it is reasonable to suppose that it is a kind of carcinoma of the renal 
tubules, possibly arising from remains of the Wolffian body. It consists 
of a delicate stroma made up of a fine capillary network in intimate 
contact with the cells forming the growth. These cells are large, 
swollen, and clear, and contain a rounded nucleus, which is displaced 
to one side owing to degenerative changes in the protoplasm. Macro- 
scopically, in the early stages, a definite capsule surrounds the tumour, 
which is broken up by coarse semi-translucent fibrous bands into a 
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^ber of locuU wMci contain a characteristic j-eUorrish-red substance 
ms colour IS due partly to tbc presence of a large quantity of fat in 
the cells and partly to patches of necrosis and hicmorrhaoe 

A hypernephroma is unilateral and arises immediately beneath the 
capsule ofthe kutaey. most commonly at its upper pole. The ri-ht side 

mate than m females. It .s relatively the most innocent of the renal 

has '‘Tv’" of 

kidney has occurred through the capsule, the prognosis is fairly good. 

Following renal involvement, rapid 
growth takes place directly into the 
lumen of the renal vein and pelris, 
and ractastases soon occur iu the 
liver, lungs, bones and skin. The 
lymphatics arc not, as a tnle, in- 
volved. Other diseases of the kidney, 
such as calndus and tuberculosis, has-e 
been found to co-exist, but cannot bo 
regarded as Ktiological factors. 

Si/mploms and Sipns. The cardinal 
symptom consists of profuse, pain- 
less, periodic bleeding, followed some 
months later by the appearance of a 
tumonr m the loin, which has the 
rtaracteristics of a renal swelling. 
Ummaturia is present in over 90 per 
cent of the cases, and is the first 
intimately mixed with the nrin P™ cent. The blood is 
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Diagnosis. Painless liasmaturia is a symptom which, if due to 
hypernephroma, is of the gravest import and should lead, without 
exception, to an immediate urological investigation. Only too often 
is this omitted, either because this sign is ignored by the patient, or 
because his doctor is not fully aware of its significance. It is only by 
early diagnosis and operation that a cure can be obtained. Routine 
examination usually shows the genital and lower urinary tracts to be 
normal, except for the possible presence of blood in tbe urine. Albumen, 
if present, is due to toxic nephritis. Although pus, organisms, and 
other abnormal constituents in tlic urine are, as a rule, absent, in rare 
cases portions of grouth may be found. In a few cases, a varicocele of 
recent origin may be observed on the left side. 



Ftg. 1571.— Double Abcendivo Pyelooiux. showixo a eillccc SErErr 
O'! THE Kioht Side due to tbe lyrnA-PELVic Pbojectiot of a Gbwwtu. 


Cystoscopy excludes a bleeding point in the bladder and may show 
a blood-stained efflux on one side. If hematuria is not actually 
present, firm pressure on one or other loin will often produce it. 

In at least 70 per cent of cases intravenous pyelography wll 
demonstrate some deformity or even absence of shadow on the affected 
side, and prove the presence of a normal kidney on the other. In all 
cases, however, an ascending pyelogram must be carried out, when 
positive evidence wll be obtained in over 90 per cent of cases (fig.l571). 
These findings are extremely variable owing to five distinct changes 
which may be produced in the pyelographic shadow by a renal tumour, 
and an irregular combination of these often leads to much confusion 
in the interpretation of the pyelograms, even when viewed by an 
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expert: (1) When a groivth is of such a size as to involve the pel™, 
its first effect is to obliterate one or more of the calyces and eventually 
to bulge into the pelvis, producing a definite filling-defect. A feiv 
calyces, or a portion of a pelvic shadow, may therefore be absent from 
the pyelogram. (2) Enlargement of the kidney by the growth may 
cause elongation or retraction of the other calyces in the organ. Their 
indth becomes much diminished and they tend to taper towards their 
extreruities, giving to the pyelogram a thin, curved, streaky appear- 
ance known as a spider deformity. (3) Total obliteration of the 

junction of the pelns and calyces may occiu-, and the pyelogram be 
represented merely by a series of irregular and widely separated 
blotches (4) Dilatation of a group of calyces may occur from ulcera- 
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asldlc f ' I eide, although 

aSn^hntb degree of hydronephrosis 

ofseS" ThisisduefoanaLnee 

an atonic dilatation of the pelvis and calyces. 

gronth'to'a oT “ ^he pyelographic shadow of a renal 

thL t I ^ distinctions between the 

erncated they Tn ’’’ 

^erm thTne ^m widened and dis- 

neyer invaded • (iii) the^^l * ‘'“"‘"‘shed in size by compression but is 
condition is bll’ateril. ^ ^ i “"d (iv) the 

themL^7^rh™atre®rT' “d sarcoma of 

over the age of iTlears but sometimes occur in adults 

nephroma. Jlicroscopically a^camii!””" “ '‘TPer- 

epitheliuni, and consists of al resembles tubidar renal 

septa containing columns of ceuI'°LcC’™^'' ll \ 
whitish-brown colour and infiltrates the w^Tri “ 

bemg no formation of a capsule. ““d pelvis, there 

the fibrous tissue of fh^ renaTMum ™ 

c^™”a-l‘hough the kidney subsm„cerf:7“$,^^ 

but are much morf mrke^h“H”“™‘|^''.‘“ ''ITernephr^^ 
roatuna is early and persistent, and 



URINAEY SYSTEM AND MALE GENITAL ORGANS 2817 

often occurs before the tumour can be palpated in the loin. The patient 
is cachectic, wastes rapidly, and is usually dead uithin a year of the 
onset of symptoms. 

Diagnosis and Tr&itmenL Early investigation is essential, and there 
should be no delay in carrying out nephrectomy if cystoscopy shows a 
unilateral heematuria, and pyelography a filling-defect on that side and 
a normal kidney on the other. Even with early diagnosis and treatment 
the prognosis is extremely grave. 

(c) Emhryoma. Embryonic tumours occur in infants between the 
ages of one and three years and may occasionally be bilateral. They 
can arise from the capsule, from the peri-vascular connective tissue, or 
from the substance of the kidney, and on section have a greyish brain- 
like appearance showing in parts an alveolar arrangement of the cells 
and usually an ill-defined capsule. 

An embryonic tumour may be a pure round- or a spindle-celled 
sarcoma, but usually contains bundles of undeveloped striped muscle 
and some tubules lined uith epitheliimi. Growth is exceedingly rapid 
and the mass may eventually fill most of the abdominal cavity. Though 
highly malignant, an embryoma rarely gives rise to metastases, but 
causes death from exhaustion within six months. 

Symptoms and Signs. A tumour in the loin is, in the majority of 
cases, the first symptom, and for a time causes no marked incon- 
venience. Later, hEcmaturia may occur and the child begin to waste 
rapidly. Steadily increasing distension of the abdomen is observed on 
the affected side and a firm nodular tumour can be felt. Large anas- 
tomosing veins running immediately beneath the overlying skin are 
often seen. 


Growths of the Renal Pelvis (fig. 1572). Primary growths of the renal 
pelvis are uncommon, the most frequent being papilloma and papillary 
carcinoma, although sarcoma, myxoma, rhabdo-myoma and lipoma 
have been described. Owing to the impossibility of distinguishing a 
papilloma from a carcinoma by any known method of investigation, 
and owing to the tendency of the former to become carcinomatous, all 
growths of the renal pelvis must be regarded as malignant. 

The growth spreads by direct continuity into the pyramids, causing 
slight enlargement of the kidney, and travels down the ureter, eventu- 
ally protruding through the ureteric orifice into the bladder (fig. 1573). 
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expert: (1) AVhen a growth is of such a size as to involve the pelvis, 
its first effect is to obliterate one or more of the calyces and eventually 
to bulge into the pelvis, producing a definite filling-defect. A fen- 
calyces, or a portion of a pelvic shadow, may therefore be absent from 
the pyelogram. (2) Enlargement of the kidney by the grondh may 
cause elongation or retraction of the other calyces in the or-an Their 
width becomes much diminished and they tend to taper towarils their 
extreniities, gmng to the pyelogram a thin, curved, streaky appear- 
ance known as a spider deformity. (3) Total obliteration of the 
junction of the pelvis and calyces may occur, and the pyelogram be 
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often occurs before the tumour can be palpated in the loin. The patient 
is cachectic, wastes rapidly, and is usually dead wthin a year of the 
onset of symptoms. 

Diagnosis and Treatment. Early investigation is essential, and there 
should be no delay in carrjdng out nephrectomy if cystoscopy shows a 
unilateral hicmaturia, and pyelography a filling-defect on that side and 
a normal kidney on the other. Even with early diagnosis and treatment 
the prognosis is extremely grave. 

(c) Emhryoma. Embryonic tumours occur in infants between the 
ages of one and three years and may occasionally be bilateral. They 
can arise from the capsule, from the peri-vascular connective tissue, or 
from the substance of the kidney, and on section have a greyish brain- 
like appearance showing in parts an alveolar arrangement of the cells 
and usually an ill-defined capsule. 

An embryonic tumour may be a pure round- or a spindle-celled 
sarcoma, but usually contains bimdles of imdevelopcd striped muscle 
and some tubules lined with epithelium. GroT\*th is exceedingly rapid 
and the mass may eventually fill most of the abdominal cavity. Though 
highly malignant, an embryoma rarely gives rise to metastases, but 
causes death from exhaustion within six months. 

Symptoms and Signs. A tumour in the loin is, in the majority of 
cases, the first symptom, and for a time causes no marked incon- 
venience. Later, hajmatiuia may occur and the child begin to waste 
rapidly. Steadily increasing distension of the abdomen is observed on 
the affected aide and a firm nodular tumour can be felt. Large anas- 
tomosing veins running immediately beneath the overlying skin are 
often seen. 

Growths of the Renal Pelvis (fig. 1572). Primary growths of the renal 
pelvis are uncommon, the most frequent being papilloma and papillary 
carcinoma, although sarcoma, myxoma, rhabdo-myoma and lipoma 
have been described. Owing to the impossibility of distinguishing a 
papilloma from a carcinoma by any known method of investigation, 
and owing to the tendency of the former to become carcinomatous, all 
g^o^^'ths of the renal pelvis must be regarded as malignant. 

The growth spreads by direct continuity into the pyramids, causing 
slight enlargement of the kidney, and travels do^vn the ureter, eventu- 
ally protruding through the ureteric orifice into the bladder (fig. 1573). 
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The downward spread must be remembered when this protrusion is 
seen on cystoscopv, as a core can only be obtained by complete 
removal of the kidney and ureter with the contained growth. Obstmc- 
tion of the pelvi-ureteral junction by fragments of growth mav 
produce an intermittent hydronephrosis, with consequent attacks of 
renal colic, severe lumbar achmg and rapid enlargement of the kidnev. 
In the later stages the lumbar glands become invaded bv lymphatic 
spread. 


Symjitoms and Signet. The two cardinal symptoms are haematima 
and pain. The bleeding is nsnallr intense and may continne for months 
at a time without intermission. 
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in the loin, but tliis sign is inconstant, depending on the degree of 
associated hydronephrosis, and its absence should in no way influence 
the diagnosis. 

Cystoscopy may show unilateral btematuria and sometimes what 
appears to be a papilloma projecting from the ureteric orifice. 

Intravenous pyelography may vary greatly on the affected side, 
but will prove that the other kidney is normal. A small gro^vth of the 
pelvis may not show a filling-defect at all, in which case an ascending 
pyelogram should be carried out. Large g^o^^'ths may partly fill or 
completely obliterate the pelvic shadow. An apparently normal 
pyelogram may contain a relatively clear area which shows mottling 
due to penetration of the opaque medium amongst the villi of the 
gro^\^:h. A filling-defect may also be caused by the presence of blood 
clot. If a hydronephrosis is present, the characteristic appearances 
will he shown. 

Treaimeixi of Renal Gronihs. This consists of immediate nephrec- 
tomy in all cases in which investigation has sbo^vn that the condition is 
still operable, and that the opposite kidney is sound. 

In growths of the renal pelvis the entire ureter, and, if necessary, a 
portion of the bladder surrounding the ureteric orifice, should be 
removed at the same time. The prognosis depends entirely on the 
stage at which the diagnosis is made and on the performance of a 
radical operation, which must include the removal of the peri- 
nephric sheath with its contained fat. If the tumour is large the 
peritoneal cavity should be opened, the peritoneal aspect of the 
tumour examined, and a search made for secondary deposits in the liver 
and lumbar lymph glands. 


OPERATIONS ON THE KIDNEY 

Preliminary Investigation of the PalienL The diagnosis of a disease 
affecting the kidney must always be fully established, and its exact 
nature and extent determined by modern methods of routine and 
special urological examination. The amount of damage which has been 
caused to the organ is estimated by the renal function tests. The 
presence of a healthy functioning kidney on the opposite side must be 
ensured before nephrectomy is undertaken. The methods of investiga- 
tion have already been fully described in Chapter I and under the 
various diseases of the kidney. 
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Preliminary Preyaralion of the Palimt. (a) Boicels. It is of the 
utmost importance to ensure a regular action of the bowels for at least 
a fortnight before operation, and any tendency to constipation must be 
controlled by tbe regular use of an aperient such as cascara evacuant. 
One to three vegetable laxative pills, according to the decree of con- 
stipation present, should be given two mghts before operation, but no 
apenent on the mght before. The bowel should be emptied by an 
enema on the morning of the operation. 

During the pielinnnarv- preparation the diet should be licht and 
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extending do^vn to the iliac fossa- The incision is made through the 
skin and subcutaneous tissues, which are undercut on each side and well 
retracted until the muscles are exposed (fig. 1575), which consist of 
the latissimua dorsi and setratua posticus inferior at the posterior 
end of the wound, and the external oblique at the dliterior extremity. 
The former two are cut across and the external oblique, together with 
the underlying internal oblique, is divided to a varjdng extent until the 
lumbar fascia is exposed, deep to which the twelfth dorsal vessels and 
nerve will be seen ciossing from above downwards and forwards. In 
most cases these vessels \vill have to be picked up by two pairs of 
forceps, the lumbar fascia cut between them, and each end ligatured, 
together with all bleeding points that can be seen (fig. 1570). The 
retroperitoneal fat wll extrude through the incision in the lumbar 
fascia, and, mth two fingers inserted through the opening, the peri- 
toneum is separated from the deep surface of the transversalis fascia 
and muscle, which are then cut through with scissors to any desired 



Fig I57&— l&ci8io:r or Lcmbir Fascia. 







extent, together with as much more of the overljnng external 
internal oblique muscles as may be necessary. 

The eleventh intercostal vessels and nerve may be seen run: 
between the two obliques, and should be preserved if posj 
by retracting them forwards. More room can be obtained 
the upper cud of the wound by cutting through the exte 
arcuate ligament, which allows the twelfth rib to be retra 
upwards. 

In the anterior part of the wound will now be seen the cc 
covered by peritoneum and extra-peritoneal fat, and in the post< 
part the peri-reual fascia of Zuckerkandl. The latter is picket 
with two pairs of long artery forceps and incised, e.Tposing the ye 
fatty capsule of the kidney. The opening in the fascia is enla 
upwards and dowmwards by splitting vnth two fingers, and the ] 
renal fascia and fat are stripped fonvard together with the colon, 
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exteading down to tYie iliac fossa. The incision is made thtongh the 
skin and subcutaneous tissues, which are undercut on each side and well 
retracted until the muscles are exposed (fig. 1575), which consist of 
the latissimus dorsi and serratua posticus inferior at the posterior 
end of the wound, and the external oblique at the dliterior extremity. 
The former two are cut across and the external oblique, together with 
the underlying internal oblique, Is divided to a varying extent until the 
lumbar fascia is exposed, deep to which the twelfth dorsal vessels and 
nerve will be seen crosang from above downwards and forwards. In 
most cases these vessels will have to be picked up by two pairs of 
forceps, the lumbar fascia cut between them, and each end ligatured, 
together with all bleeding points that can be seen (fig. 1570). Tbe 
retroperitoneal fat will extrude through the incision in the lumbar 
fascia, and, with two fingers inserted through the opening, the peri- 
toneum is separated from the deep surface of the transversalis fascia 
and muscle, which are then cut through with scissors to any desired 
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extent, together with as much more of tlie overlying external and 
internal oblique muscles as may be necessary. 

The eleventh intercostal vessels and nerve may be seen running 
between the two obliques, and should be preserved if possible 
by retracting them for^vards. More room can be obtained at 
the upper end of the wound by cutting through the external 
arcuate ligament, which allows the twelfth rib to be retracted 
upwards. 

In the anterior part of the wound will now be seen the colon, 
covered by peritoneum and extra'peritoneal fat, and in the posterior 
part the peri-renal fascia of Zuckerkandl. The latter is picked up 
with two pairs of long artery forceps and incised, exposing the yellow 
fatty capsule of the kidney. The opening in the fascia is enlarged 
upwards and downwards by splitting with two fingers, and the peri- 
renal fascia and fat are stripped forward together \\dth the colon, thus 



Fig 1&7S.— DmvEBt ot Kip^et isto Wocsp 



(fig. 1577) and delivered into the wound (fig. 1578). 

Dense adhesions are sometimes encountered between the kidney 
and the peritoneum, some of which may require cutting with scissors 
and ligaturing. Care should be taken not to open the peritoneal cavity 
unless a view of the peritoneal aspect of the kidney is necessary, when 
the peritoneum is deliberately incised on the lateral side of the colon 
and later closed by a continuous catgut stitch. Further procedures 
VfiW depend on the object of the operation. 

Closure of the Lwnbar Wound. Interrupted sutures of No. 3 chromic 
catgut are inserted through the full thickness of the muscles by means 
of large curved needles and clipped, care being talcen not to miss the 
internal oblique which always retracts upwards under cover of the 
^temal oblique. In most cases a drainage-tube with a lateral opening 
IS inserted at the junction of the vertical and horizontal limbs of the 
wound and arranged to lie behind the kidney. The bridge on the table 
IS screwed down, the head of the table is raised, and the interrupted 
sutures are tied. A continuous suture of No. 2 chromic cat^t unites 
the deep fascia overlying the muscles, and the skin is closed with 
in errupte hing-gut eversion sutures. One skin stitch is passed 
through the dramage-tube. The wound is painted with picric acid, 
dressings are applied, and the patient is returned to bed. 


OEKEKAL AFTER-TREATSIEKT OF OPERATIONS ON THE KIDNEY AND 
OTHER URINARY ORGANS 
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1ms been used. If tlicy become markedly slowed, 1 cc. of coraminc 
should be immediately injected intramuscularly. As a rule an airway 
is left projecting from the mouth to prevent the possibility of suffocation 
from falling back of the tongue, and this airway should be removed 
only when the reflexes have returned, as shown by repeated attempts 
at swallowing or retching. 

The subsequent position should be such that no tension is made in 
any way on the wound edges, and because the incision is in the loin it 
will be found that the greatest degree of comfort results from lying 
slightly on the sound side, as this tends to cause some bending of the 
trunk and approximation of the iliac crest and costal margin on the 
affected side. Further possible tension is removed by supporting 
the head and shoulders on pillows, which produces a slight forward 
bend of the body. 

After some days the patient is allowed to assume a still 
more upright position and to roll over slightly on to the affected 
side. 

(6) Posl-operalive Pain. On returning from the operating theatre 
a 10-oz, rectal saline containing 5 per cent glucose, 40 grs. of potassium 
bromide, and 30 grs. of aspirin should be given as a routine. ^Vhen 
the patient has completely recovered from the anffisthetio, morphia 
i gr. or heroin ^ gr, may bo injected intramuscularly, if necessary. A 
slightly smaller dose of these dnigs may be repeated at six-hourly 
intervals, though in some cases a repetition of the same saline mixture 
is all that is necessary. 

After any operation the intestine requires rest, which is ensured 
by the use of morphia or heroin ; this is of far greater importance than 
the problematical risk of ilevis, which has sometimes been attributed 
to the use of these drugs. After the first 24 hours, especially if no 
nausea or vomiting has occurred, the administration of empirin com- 
pound 10 grs. at 4- or 6-hourly intervals is often enough to counteract 
post-operative pain. 

(c) Post-operative Slioch. Shock may arise from prolonged opera- 
tion, loss of blood, undue traction on the renal pedicle with involve- 
ment of the sympathetic nervous system, rough handling of the 
various layers of the abdominal wall, and loss of body heat. Pre- 
operative anxiety is also a potent factor. "Where possible the best 
treatment for the condition lies in its prevention. The patient must be 
kept warm on the way to the operating theatre, while he is there, and 



^YO\md sliould be filled wth hot saline before closing. Uii no account 
should the time taken over the operation be diminished at the expense 
of rough handling of the tissues. A large incision allowing of easy 
access to the kidney and its surroundings wll always repay the surgeon. 
A skilled assistant, an efficient theatre staff, and a well-planned opera- 
tion wthout undue hurry are all valuable assets. If post-operative 
shock is present in spite of the foregoing, the foot of the bed should be 
raised on blocks, and the patient kept warm udth hot water bottles or a 
radiant heat cradle. A bypodeimio injection of coramine 1 cc. should 
be given and fluids administered. In the minor degrees of shock rectal 
salines containing 5 per cent glucose at 2- or 3'hourly intervals are 
usually sufficient, but if the condition is grave, glucose-saline should 
also be administered subcutaneously, intravenously, or both, and no 
time lost in arranging for a blood-transfusion. Morphia gr. or heroin 
^ gr., by relieving pain and by quietening the patient, will do much 
to counteract shock. 

(d) Post'Operative Fluids. The administration of fluids constitutes 
a most important part of the after-treatment of all operations on 
the urinary system, as these are always followed by depletion of the 
blood volume, especially where there is some degree of renal insuffici- 
ency. Before the patient has recovered from the anaesthetic, fluids can 
be administered tectally or, if necessary, subcutaneously or intra- 
venously. When he is fully conscious every effort should be made to 
encourage drinking, at first by small sips of iced water and later by 
larger quantities, depending upon the degree of post-operative flatulence 
or vomiting. The exhibition of fluids should be encouraged throughout 
convalescence and waters, such as Contrexeville or Vittel, will be found 
to be of great value. 

(c) Post-operative Medicinal Treatment. In the absence of nausea 
or vomiting, an alkaline prescription to increase diuresis should be 
given as a routine until kidney function, is fully re-^tablishcd. If 
infection is present, alkalis should be followed by acids and a 
urinary disinfectant such as hexamine 10 grs. before meals, li' 
most cases a suitable tonic, such ^ metatone (Parke, Davis & Co.) 
should be administered during convalescence, or tine, ferri percblor. 
10 minims, added to the acid mixture, according to the following 
prescription : 
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R/ 

Tine. lerri perchlor. 10 m. 

Acid phos. dil. 

Acid nib. liyd. dil. j 
Liquor stryclminaj 3 m. 

Spt. chlorof. 10 m. 

Aqua. ad } oz. 


(f) Post-operative Manafjement of the Bowels. During tlie first 
48 hours after operation no attempt should be made to produce an 
action of the bowels. Occasionally, on account of manipulation of the 
large bowel during the separation of adhesions, excessive gas formation 
occurs after nephrectomy, and this may necessitate the passage of 
a flatus tube or the administration of a small enema, preceded by a 
hypodermio injection of 4 cc. of pitressin J hour previously. The 
essence of successful treatment of the bowel consists in the avoidance of 
stimulation, and on no account should purgatives in any form be 
given by mouth until an action has been obtained, either naturally or 
by an enema. 

An enema is given 48 hours after operation, and is followed by the 
hypodermic injection of morphia j gr. to counteract any degree of 
exhaustion which its administration may produce. If the result is 
unsatisfactory, a turpentine or ox*gall enema should be given 8 hours 
later, and if necessary repeated until an action is obtained. This is 
followed by an aperient such as 2 drachms of cascara evacuanfc or 
2 vegetable laxative pills. "When once the bowels have been opened, a 
regular action is ensured by the nightly admmistration of a smaller 
amount of cascara evacuant, followed, if necessary, by an enema the 
next morning. 

(^) Post-operative Flatulence and Vomiting. Some degree of post- 
operative flatulence is common and is due partly to the swallowing of 
anaesthetic, and partly to the unavoidable manipulation of the kidney 
and its surroundings, but it usually subsides as sooji as an action of the 
bowels is obtained. In some cases it may be more severe and lead to 
post-operative vomiting. Modem anaesthesia and gentleness in oper- 
ating are important factors in its prevention. Should it occur to any 
marked degree the followng remedies should be employed : 

(!) A draught of hot water containing a teaspoonful of bicarbonate 
of soda is administered. This is usually promptly vomited, but by 



2828 POST-GRADUATE SURGERY 

acting as a stomach wash-out and removing mucus and swallowed 

anesthetic, relief is often afforded. 

(2) Three or four drops of iodine in half a ^vineglassful of water 
are administered at hourly intervals for three doses. 

(3) Hewlett’s mist, pepsinse cum morphin® co. is given in drachm 
doses at hourly intervals. 

(4) Ten drops of adrenalin 1 in 1000 in half a wineglassful of water 
are administered hourly for three doses. 

If not responding to any of the foregoing methods a stomach tube 
must he passed and the viscus washed out with weak bicarbonate of 
soda followed by weak potassium permanganate. The possibility of 
acute dilatation of the stomach must not be forgotten. 

(/i) Posi-operaXive Sleeplessness. Sleeplessness following operation 
may be due to pain, distension of the bowel, or mental anxiety. The 
treatment of pain aud the management of the bowels have already been 
discussed. During the first 24 hours sleep is usually ensured by the 
hypodermic injection of morphia or heroin, or by the rectal administra* 
tion of aspirin and bromide in a glucose-saline solution. During the 
later stages of convalescence 7^ gts. of medu\al and 10 grs. of empirin 
compound are usually sufficient to ensure sleep. Soneryl or veramon 
may be used as substitutes for medinal. A hot drink before settlmg 
down, a comfortable position, and good nmsing are all of importance. 

(i) Posi-opeTative Rdenlion of Urine. If possible the patient should 
he induced to pass water within 12 hours of the operation, especially 
if there is a desire to micturate. A change of ijosition or the applica- 
tions of heat in the form of fomentations to the suprapubic region are 
usually effective, but if these simple methods fail, there should be no 
hesitation in passing a soft rubber catheter with strict aseptic pre- 
cautions. If catheterisation has to be repeated, the bladder should be 
washed out with a mild disinfectant, such as acriflavine I in 8000 . 

ij) PoU-operalive Hiccough. This may follow operations on the 
kichiey, especially if there has been perinephritis or a perinephric 
abscess, though it is commoner after operations on the lower urinary 
tract, such as prostatectomy. This symptom is most exhausting to the 
patient, and every effort should he made to arrest it. The remedies 
described for the treatment of post-operative vomiting should first 
be tried. Other measures include the slow sipping of water, the sucking 
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of a lump of sugar on which a few' drops of chloroform have been 
poured, and the administration of tlry food. In obstinate cases carbon 
dioxide inhalations and large doses of morphia J gr. or heroin J gr., 
combined with gr. atropine, should be given. 

(^•) Post'Operative Diet. During the first 48 hours after operation 
only fluids or fluid food should be allowed. After the bowels have been 
opened the patient should be placed on a light diet which is gradually 
increased until full diet is attaiiicd about the tenth day. In the presence 
of some degree of renal insuflicicncy, protein food should be given most 
sparingly in order to avoid any extra strain on the kidneys. In calculous 
disease the stone shoidd always be cliemically analysed, and it should 
be rememhered that certain foods arc an sctiological factor in its 
formation. Brains, liver, sweetbreads and kidneys increase the uric 
acid content of urine, wliilc rhubarb, spinach, tomatoes, strawberries 
and other berries predispose to oxaluria. It is wise, therefore, to omit 
some of these articles of diet as a permanent measure. 

(0 Post-operative Management of (he ITouurf. The management 
of the •wound varies somewhat with the nature of the operation per- 
formed, and individual variations will be described imder the different 
operations. 

After nephrectomy with drainage for non-infcctive conditions and 
an apparently aseptic wound, the dressings are not, as a rule, disturbed 
for 48 hours, when they are gently removed, the wound painted wdth 
3 per cent picric acid in spirit, and fresh gauze applied, especially 
around the drainage-tube. ISxcessive oozing of blood may necessitate 
additional packing. On the fourth day the wound is again dressed, 
the drainage-tube being removed either then or on the sixth day, 
according to the amount of discharge. The skin stitches are taken out 
on the tenth day and the wound well painted with antiseptic and 
re-dressed. On the follomng day a large piece of lint soaked in double 
strength lotio calamin® co. is placed over the whole wound. This 
encourages healing and tends to relieve any irritation by its astringent 
and soothing properties. 

If infection of the wound is present following evacuation of a peri- 
nephric abscess or other infective condition, and especially if much 
bruising has occurred from retraction of the wound, there is a great 
tendency for suppuration to occur in the subcutaneous fatty tissue, and 
this is further aggravated by the presence of the stitches which act as a 
foreign body, The condition is usually evidenced by redness of the 
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surrounding skin edges and the discharge of purulent fluid between tlie 
stitches, and is accompanied hy constitutional disturbances and pain. 
A large fomentation of gauze soaked in eusol should be applied, and the 
surroimding sIHp painted mth a mixture of zinc oxide and castor oil 
(equal parts). Any sinuses must be probed in order to free localised 
collections of pus, and in the later stages of healing double strength 
calamine lotion is applied. In such cases the drainage-tube is retained 
for a longer period than usual. 


NEPHRECTOitY 

Indications. (1) Uuilatcral renal tuberculosis. (2) Advanced 
calculous pyonephrosis. (3) Advanced hydro- or pyo-nephrosis. (4) 
Malignant disease. (5) Extensive injury. (6) In some cases of 
solitary cyst and hydatid cyst. (7) In some cases of urinarj’’ fistula 
follouiug operation on the Hdney. 

Lumbar Neplirecioimj. lu the majority of cases nephrectomy is 
carried out by the lumbar route, the preparation of the patient, the 
ansesthetic, the position, and the preliminary steps of the operation 
being conducted as previously described. If dense adhesions exist, the 



ureter should first be exposed at the lower pole of the kidney, stripped 
by gauze dissection, and clamped at as low a level as possible by two 
curved Spencer Wells forceps, and a piece oi gauze passed behind them 
(fig. 1579). The ureter is cut across wth a knife between the two forceps 
and each end touched with pure carbolic acid. The lower end is liga- 
tured and allowed to drop into the depths of the wound after removal of 
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the forceps. Using the upper end of the ureter as a guide, the kidney is 
separated from its surroundings by division of all adhesions with blunt 
dissection, or by means of gauze stroking. If very dense, some of these 
adhesions will require ligature and division with scissors. The fatty 
capsule is next stripped off the anterior surface of the kidney and renal 
pedicle by means of dry gauze swabs and the suprarenal capsule 
separated at the upper pole. At this point difficulty may be encoun- 
tered in the complete stripping of the peritoneum. At a lower level 
the colon may be adherent to the anterior surface of the kidney and 
will require careful removal. It should be borne in mind that on the 
right side the second part of the duodenum is in intimate relation to 
the pedicle. 

The kidney is next turned over to the front and the vascular pedicle 
and renal pelvis are stripped on their posterior surface (see fig. 1578). It 
is a great advantage to ensure that the pedicle is reduced to a small size 
by careful removal of any fat, adherent peritoneum, and lymphatic 
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glands, and if this is efficiently carried out it will be found that the 
kidney is quite free from its surroundings, being held only by its 
pedicle. The pedicle needle (fig. 1580) threaded with No. 4 cat^t 
is gently insinuated between the vessels and a ligature firmly tied 
louTid half the pedicle (fig. 1581). The Iree ends of this ligature are 
next tied round the whole pedicle and left long. A clamp is applied 
f inch distal to the ligature, the pedicle divided with curved scissors 
immediately on the proximal side of the clamp, and the kidney removed. 
The cut end of the pedicle is carefully examined for any possible 
bleeding point and is allowed to drop back into the wound after cutting 
the ends of the ligature. If much thickening of the perhiephric fatty 
tissue is present as a result of tuberculous disease of the kidney, as 
much of this as possible should be removed. If nephrectomy is being 
carried out for malignant disease, an attempt should be made to remove 
Ml this perinephric fat. In these cases much hemorrhage may occur 
from the large veins which are so commonly associated \vith the 
condition. Except in certain cases of tuberculous disease the wound 
Is closed wth dramage which, together with the general after-treat- 
ment, has already been described. 
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All alternative way of dealing with the renal pedicle is by Thoinson- 
Walker’s clamp and double ligature method. This will be found of 
advantage when the pedicle is short or is much thickened by inflam- 
matory matting. 

A curved or angled pedicle clamp with blades ividely separated is 
slipped round the pedicle as near the kidney as possible, and securely 
clamped. The kidney is cut away, care being taken to leave a fringe 
of pedicle, and a ligature of No. 4 chromicised catgut is tightly tied 
round the pedicle. A second ligature is placed round the pedicle 
proximal to the first and the first double knot is tied. The clamp 
is opened slowly and the knot still further tightened. 

The first ligature bunches the constituents of the pedicle as far as 
the clamp will allow, and as the latter is loosened the second ligature 
closes them up still further and secures adequate hajmostasis (fig. 1582). 
The clamp is next removed and the second knot tied when it will often 
be found that the first ligature is quite loose. A third knot is tied and 
the divided end of the pedicle carefully examined before cutting the 
ends of the ligature. 


CoiHplicatioHS During and Following Nephrectoing. (1) Difficulty 
may be encountered in a fat patient if the space between the twelfth 
rib and the iliac crest is narrow. In these cases the twelfth rib can 
be retracted upwards by cutting the external arcuate ligament witli 
scissors. Care must be taken not to injure the subcostal vessels, which 
are cu t to ligature in this situation. If cut they are best secured 
by a piece of fine catgut threaded on a curved needle, which is passed 
round them and tied. 

(2) Difficulty may arise from dense and numerous adhesions, a 
distended colon aiid a short vascular pedicle. A large incision, good 

ac lou an ig ting, and gentle handling do much to render the 
operation easier. 

it finJii P^itoneum may be injured if care is not taken to separate 
t f 'vall before the muscles are cut. It may also 

^ ^ separating dense adhesions between the kidney and the 

nS ZT; ' ^ the organ. Once the 

be PYT ■ the abdominal aspect of the kidney should 

be e^nuned. If this constitutes a necessary part of the operation, 
the p ri oneum is best mcised on the outer side of the colon. 

( ) Injury to bowel. The colon on both sides and occasionally the 
second part of the duodenum on the right side maybe injured during 
eir separation from tlic Jddney if dense adhesions are present. 



3. lS82.-NErHRErTO«r, Lioatc« of Resae Pedicle bv Ihomson 
Waleer’s Clamp asd Dovbie Lioatore Mbihod. 
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Slougliing of the bowel wall may follow, and is usually fatal in the case 
of the duodenum. If the colon is involved, spontaneous closure may 
occur as the wound heals, but occasionally a feecal fistula is established, 
which is best dealt with transperitoneally at a latex date. 

(5) Injury to the pleura occasionally occurs when the twelfth rib 
is very short, and is shown by air being sucked in and out of the woxmd 
during respiration. It is most likely to occur when nephrectomy is 
being performed for a malignant growth. If the opening is small it is 
unnecessary to suture it. An aberrant renal artery may be torn, but 
this is a rare complication. Profuse haemorrhage may occur from 
slipping of the ligature round the renal pedicle, though if the latter is 
transfixed and ligatured in two bundles this accident cannot happen. 
The cases that have been reported have usually occurred when the 
pe^cle is divided between clamps and ligatured en wjossc. Tearing 
of the inferior vena cava may result from undue traction on the pedicle, 
but this can be controlled by pressure, and the rent sutured with 
fine catgut. 

(6) Ur«mia. This is a rare condition, and shoxdd not occur if 
adequate pre-operative investigation is carried out, especially in regard 
to the functional capacity of the opposite kidney. 


PARTIAl, NEPHBECTOirY 

Indications. (1) Bifid kidney and pelvis in which only one part is 
diseased. (2) Certain cases of laceration of the Jddney where the 
greater part of the organ is uninjured. (3) LocaHsed disease, such as 
solitary cyst or abscess. (4) Stones in a dilated lower calyx. 

Except in some cases of double kidney, a wedge-shaped excision is 
made which includes the affected portion of the organ. Deep mattress 
sutures of No. 2 chromicised catgut are inserted, drawing the two 
raw areas together over a piece of muscle, and these are further 
umted by a continuous fine suture of No, 1 chromicised catgut which 
includes the fibrous capsule. The wound is closed \rith drainage. 


TRAKSPER.ITOKE.\L NEPHRECTOMY 

This method of approach to the kidney is but rarely used, and then 
only for very large renal tumours, or for injuries of the kidney wlvere it 
is suspected that other abdominal viscera are involved. If performed 
for malignant disease,it is important to ligature both the renal vein and 
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the renal artery close to their junction with the inferior vena cava and 
aorta and to remove as much glandular tissue as possible in that vicinity. 
The best incision is a T-shaped one, the horizontal limb stretching 
from just below the 11th rib to a point 2 inches above and ^ inch to 
one side of the umbilicus. The vertical limb of the T is a paramedian 
incision. The horizontal incision divides the abdominal muscles and the 
front wall of the rectus sheath. If necessary the rectus muscle is drawn 
in or divided at the tendinous intersection found in this situation. 
The vertical limb incises the rectus sheath ^ inch from the middle 
line, and the rectus muscle is turned outwards with the abdominal 
muscles. The peritoneal cavity is opened and the abdomen, liver, 
and renal pedicle arc carefully examined to determine whether the 
renal growth is operable. The colon and other abdominal viscera are 
then packed off. The posterior parietal peritoneum near the inner 
border of the kidney is opened by a long vertical incision on the outer 
side of the colon, care being taken not to damage the latter or the duo- 
denum on the right side. By stripping the peritoneum inwards, and any 
fat or glands in this situation outwards, the renal vessels and ureter 
are brought into view aud arc ligatured separately and divided. The 
peritoneum overlying the kidney is incised circularly and the organ 
freed by blunt dissection, keeping as far away from it as possible. 
The suprarenal gland is usually included. The kidney is thus removed 
complete with its fatty and peritoneal investment. A stab wound is 
made through the loin at the outer border of the quadratus 
lumhorum muscle and a drainage-tube inserted. The posterior 
parietal peritoneum is mobilised and sutured and the abdominal 
wound is ciosed in iayers. 


XEPHROPEXY (tHOMSON-WALKER’s METHOD) 

After exposing the kidney the fat is cleared from the posterior 
abdominal wall and from the surface of the quadratus lumborum and 
psoas muscles by dry gauze stroking. The kidney is delivered and 
turned forwards. The capsule is excised over an area of the posterior 
surface extending from pole to pole, and from the hilum to within 1 inch 
of the convex border (fig. 1583). The capsule is gently stripped back- 
wards from the edge parallel to the outer border of the kidney towards 
the hilum, and then cut away. Three sutures of No. 4 chromic catgut 
are passed through the kidney substance | inch from the convex border 
and within the area of the attached capsule (fig. 1684). The upper 
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suture lies near the upper pole, the intermediate about the middle 
of the conves border, and the loTver near the lower pole. The Iddney 
is replaced in the wound and carefully fitted into the position in 
which it most easily lies, care being taken that the upper pole is not 
tilted outwards, and that there is no kinldng between the pelvis and 
ureter. By means of large curved needles the upper suture is passed 
through the structures at the angle of the last rib aud erector spino} 
muscle and tied. The posterior ends of the middle and lower suttires 
are passed through the outer edge of the quadiatus lumborum muscle 
and tied to the anterior ends. The wound is closed with a drain passing 
to the anterior surface of the Iddney near its lower pole. 
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NEPHROTOMY 

Indications. (1) In some cases of hydroiieplirosis where nephrec- 
tomy is contra-indicated. (2) In some cases of pyeJonephritis and 
pyonephrosis. (3) In some cases of calculous anuria. 

After the Iddney has been exposed a small incision is made over its 
convex border and a finger passed into the renal pelvis. A tube of 
similar size is then inserted through the incision into the renal pelvis 
and fixed by a stitch which is passed through the tube and the fibrous 
capsule. The wound is closed after placing a second tube near the 
kidney to drain the perinephric tissues. In calculous anuria a rapid 
search should be made for the obstructing calculus, which should be 
removed if possible, but no prolonged search is justifiable. 

After-Treatment. The general after-treatment has been described on 
page 2824. .«Vll measures which will tend to promote renal secretion, 
such as rectal, subcutaneous or intravenous salines, are immediately 
instituted. In septic cases lavage of the Iddney is performed daily 
through the tube. In pyonephrosis an attempt should bo made to 
open up all loculi before the tube is insetted into the renal pelvis. The 
nephrotomy tube is left in position for about ten days. "When the 
patient^a condition is satisfactory and the opposite kidney proves to be 
sound, a secondary operation, such as nephrectomy or the removal of all 
obstructing calculi, is carried out. If the nephrotomy is a permanent 
one, as in the case of a solitary pyonephrotic kidney, a permanent 
apparatus is necessary for the collection of urine. The drainage-tube 
is replaced by a smaller one which is led into a receptacle strapped to 
the patient’s waist. 


PYELOLITHOTOMY 

Pyelolithotomy is the operation of choice for removal of a renal 
calculus through an incision in the renal pelvis. By this means a 
minimum amount of damage is inflicted on the renal tissue, and con- 
valescence is more rapid and less subject to complications. 

Indications. (1) A stone free in the renal pelvis. (2) A stone in a 
calyx where the channel communicating wth the pelvis is sufficiently 
large to enable the stone to be coaxed into the pelvis and thus be 
extracted. (3) A stone in the upper end of the ureter. 

Certain conditions are necessary for the operation of pyelolithotomy 
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to be carried out : The kidney must be capable of delivery into the 
wound, which is only possible if all adhesions can be removed, if the 
pedicle is long enough, and if the space between the costal margin and 
the iliac crest is of sufficient width. The use of Irwin’s right-angled 
pyelolithotomy forceps (fig. Ifi85) will greatly facihtate the extraction 
of the calculus, especially in difficult cases. 



F<f, 1685.— lAWBi's PioounoTovY FoBCErt 


The preparation of the patient, ancesthesia, position and the pre- 
liminary steps of the operation are described on page 2819. The 
kidney, freed from adhesions, is (l^a^vn out of the womid, tinned 
upwards and forwards over its upper margin and retained in this 
position by two strips of gauze which are passed round its two poles 
and ate held by an assistant (fig. 1586). The fine fibro-fatty tissue 
adherent to the posterior wall of the pelvis is removed by gauze stroking 
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until the stone can be seen bulging through its wall. By placing the 
index finger behind the pelvis its projection is still further increased. A 
narrow strip of gauze is threaded behind the renal pelvis and upper 
ureter to prevent extravasation of urine^ and with a fine scalpel the 
posterior wall of the pelvis is incised in its long axis, thelength depending 
upon the size of the calculus. By means of Irwin’s pyelolithotomy 
forceps the latter is carefully removed, especial care being taken to 
avoid breaking off any fragments which might be overlooked and form 
the nucleus of another stone. If possible, the little finger is gently 
introduced into the wound and the pelvis and calyces are explored. 
In the event of the calyces being of insufficient size to allow of this 
manner of exploration, a malleable probe, bent at an angle, is intro- 
duced into each calyx in turn and its cavity sounded. 

If preliminary pyelography excludes a secondary stone in the calyx, 
this procedure is unnecessary, as is also the passage of a ureteric 
catheter do\NTi the ureter to exclude a calculus. If the pelvic incision 
is largo, its edges are united with fine plain catgut, care bemg taken not 
to include the mucous membrane, as this would predispose to a deposit 
of crystals on the ligature which is not absorbed for some time because 
of the lack of vascularity of the pelvic wall. A small incision need not 
be sutured at all. The wound is covered, if possible, by a quantity of 
the fibro-fatty tissue in the vicinity, which is retained in position hy a 
fine stitch. The kidney is replaced in position, and a small drainage- 
tube with a lateral eye inserted so as to lie in contact mth the posterior 
wall of the pelvis. A careful search is made for bleeding points, all 
clots or tom perinephric tissues are removed, and the wound is closed 
in layers. 

After-Treatment. Th'e general after-treatment is described on 
page 2824. The tube is removed on the fifth to seventh day, according 
to the amount of oozing present, and healing is usually complete by 
the fourteenth day. 

Complications. (1) If delivery of the kidney is not possible, but a 
finger will reach the pelvis at the depths of the wound and can palpate 
the calculus, a small incision is made over it, the stone extracted and 
no attempt made to suture its margins. A larger drainage-tube is 
employed. (2) Lack of or imperfect drainage will lead to extravasation 
of urine into the perinephric tissues, and if infected mil give rise to 
spreading infection. Hiccough, distension of the colon, and fever are 
common, and may lead to exhaustion of the patient. Spontaneous 
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improvement may result from a sudden gush of blood-stained foul- 
smelling urine, but early opening and free drainage of the wound should 
not be delayed. (3) In a few cases a fistula may form in the loin, 
due to obstruction in the ureter, usually at the pelvi-ureteral junction, 
sepsis, or lack of drainage. Any of the complications described on 
page 2832 as following nephrectomy may also occur after pyelo- 
lithotomy. 


NEPHROLITHOTOMY 

Nephrolithotomy consists of the removal of one or more calculi 
by an incision through the renal cortex. 

Indications. "When preliminary investigation proves that the 
calculus is inaccessible by pyelolithotomy, e.g. (a) A stone in a calyx 
which has led to its dilatation and narrowng of its communication 
with the renal pelvis. (6) A large branched calculus in which nephrec- 
tomy is contra-indicated o%viDg to disease of the opposite kidney. 

The kidney is mobilised and draun as far as possible out of the 
wound. The pyelogram, mounted on an illuminated screen, should be 
at hand. In the case of a single stone the kidney is held with the left 
hand, and the renal pedicle is compressed between the first and second 
fingers ; a small incision is made over the calculus and the latter gently 
withdrawn >vith stone forceps. Its shape and size are carefully com- 
pared with the X-ray, and if any suspicion arises as to whether it is 
intact, the distended calyx, and if necessaiy the pelvis, must be carefully 
explored with the forefinger or a probe. In the case of multiple stones, 
several incisions may be necessary and the number of calculi, together 
with their shape and size, must be compared ivith the radiogram. In the 

surface and is impalp- 

able Thomson^; alker advises the use of a smaU grooved probe which is 
pushed through the kidney capsule in the line of the posterior calyces, 
and a little behind the convex border of the Iddney at a point o verljitig 
hecalcul^asjudgedbytheX-iay. Probmgisoontinueduntilgrating 

elt, when a simll mcision is made with the scalpel along the groove 
o the probe and the calculus removed with stone forceps. If the 
incision in the kidney is reasonably small, it is closed by the insertion 
of one or two mterrupted mattress sutures to arrest bleeding, followed 
by a continuous stitch which picks up the renal capsule. If the iiicisiou 
IS large and especially if a marked degree of sepsis is present, a tube 
should be inserted through it into the pelvis and left in position for at 
least SIX days, and irrigation of the pelvis carried out through it. 
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A drainage-tube is placed do\\Ti to the posterior aspect of the Iddney and 
the wound closed in layers. 

Complicaiions. Any of the complications described on page 2832 
during and following nephrectomy may occur, and in addition haemo- 
rrhage. This may arise during the operation, but is easily controlled by 
compression of tlie renal pedicle during insertion of the mattress 
sutures. If the incision into the kidney is large, it is wise to insert a 
small muscle graft before insertmg the stitches. If bleeding continues 
on releasing the pressure on the pedicle, additional mattress sutures 
should be mserted. Occasionally even these are insufficient for its 
control, when nephrectomy must be performed, provided previous 
investigation lias shomi that the opposite kidney is healthy. Hajmo- 
rrhage occurring after operation may be either reactionary or secondary 
in t}*pe. If severe, the kidney must be explored, and if bleeding is 
not readily controlled by suture, nephrectomy must be carried out. 

After-TreatmciU, The general after-treatment is described on 
page 2824. On the third day the patient is propped up to encourage 
drainage of urine do\ni the ureter. Rest in bed for three weeks is 
essential to ensure sound healing of the muscles. Dressings are changed 
as soon as they become soaked. The tube is removed on the fourth to 
eighth day, depending upon the amomit of oozing or escape of urine. 
Suppression of urine occasionally occurs and must be energetically 
treated by fluids, diuretics, hot fomentations, or radiant heat to the 
renal areas. 


vox Lichtexdero’s Plastic Operation fob Hydronepurosis 
>>7 

Victor W. Dix 

The kidney is exposed by the inebion described on page 2821, which for the 
purpose of this operation must be adequate. When the kidney has been exposed, 
it is freed from the perinephric tissue and a complete dissection of the renal vessels 
and the upper part of the ureter is made. If it appears that the hydronephrosis 
has been due to kinking of the ureter over a ^*€3361, it may be possible to divide 
the ureter below this point and to re-implant it into the reconstructed pelvis on the 
other side of the obstructing vessel. Tins avoids the necessity of dividing the vessel, 
which always causes necrosis of a certain amount of renal tissue, if there is any 
perinephritis and peri-ureteritis, the fibrous strands must be carefully divided until 
the pelvis and the ureter are conipleiely bate and free from adhesions. It is some- 
times difBcuIt to decide at this stage whether the kidney has enough secreting 



POST-GRADUATE SURGERY 


substance left to be worth saving, but it is surprising how much function will return 
to an apparently useless kidney as the result of drainage and reconstruction of the 
pelvis. 

The operation itself is perfonned as follows : The ureter is divided at its junction 
mth the pelvis or, if there is an obstruction at the uretero-pelvic junction, a little 
below this point. Either before or after the division of the ureter the pelvis is opened, 
between two traction sutures, by an incision running in the line of the ureter towards 
the bdney. The ureter is held by one suture which was inserted before it was divided. 
The pelvis can at this stage be trimmed and the superfluous pelvic tissue removed. It 
IS usually convenient to remove most of the posterior surface and perhaps some of the 
antenor swface, too, if the pelvis is very large. A pair of curved forceps is now 
sDserted through the opened pelvis into the lower main calyx and out through the 
kidney substance, and two whistle-tipped rubber catheters, a No. 1C and a No. 12 
tharriere, are grasped by the forceps, and are drawn back through the kidney substance 
into Its pelvis. The larger catheter is allowed to lie in the open pelvis and the smaller 
Mtheter is p^led further through and insetted into the upper end of the ureter for a 
^stance of about 1-5 cm. A suture is then passed through the catheter and the ureter 
^g the catheter m the lumen of the ureter. This suture should be somewhere in tbc' 
fir.t centimetre of the ureter. As soon as the catheter is ftxed it is pulled gently back 
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it is watertight. This is clone by injecting not more than 3 or 4 cc. of normal saline 
into the pelvis through the larger catheter. 

The after-treatment is the same as that of any other kidney operation, witli one 
eiception. During the first few days after the operation, and particularly during the 
first twenty-four hours, the very greatest cate must bo taken that the drainage-tubo 
docs not become blocked. There is often a little bleeding into the pelvis from its cut 
edges, or from tho hj'pcraimic mucosa, and small clots may form which block tho 
holes of the catheter. If this obstruction is not removed the pressure inside the pelvis 
becomes so great that tho stitches may give way, and the success of the operation will 
then bo ruined. Tho catheter should therefore bo examined every hour during the 
first twenty-four hours, and every two hours for the next forty-eight hours. At tho 
end of this time tho urine is usually no longer even faintly blood-stained, and no 
complications arc likely to occur. Should tho tube become blocked, it can easily be 
cleared again by gentlo syringing with normal saline, or suction applied with the 
syringe may also help to dear it. Any amount up to 4 cc, can with safety bo injected 
into tho re-mado pelvis. The corrugated rubber drainage-tube can be removed on 
the eighth to tenth day, and tho two tubes that are in the kidney itself may bo 
removed between tho tenth and fourteenth days. On the tenth day the skin stitches 
should be removed .and a genlJe effort made to pull out tho tubes. If they are loose 
they will come out easily, but if they are still attached to tho renal capsule no force 
should bo used, and a further gentle pull should bo made each day when the dressing is 
done until they como out readily. There is usually no leakage of urine after tho 
catheters aro removed, but should this occur it \Till not last for more than two or 
three days. 

The above operation is in principle the same as that performed by Professor A. von 
Lichtenberg of Berlin, who has done so much to encourage conservative renal surgery. 



CHAPTER III 
Diseases op the Ureter 


INJURIES OP THE URETER 

(1) Rupture. Rupture of tbe ureter alone due to external injury 
is a rare condition. As a rule there is an associated laceration of the 
kidney (see page 2756). The ureter may be partly or completely torn 
across, but the peritoneum is not usually implicated. 


Symp.onxs and Signs. Shock is a marked feature during the early 
stages, and is accompamed by pain and tenderness which pass oS in 
a few days if the inj ury is uncomplicated. Later, a gradually increasing 
fluid swelling appears in the loin and there is a diminution in the amount 
of urine passed. Hsmaturia does not occur. After a time infection 
of the extravasated urine may take place and the usual signs of 
suppuration become superimposed. 


Tr^nxeni. Immediate diagnosis after accident is impossible, but 
a graduaUy mcreasing swelling must be treated by exploratory incision. 
If only a partnl tear of the ureter has occurred, it is sufficient to close 
the wound with dramage, a ureteric catheter being passed to the kidney 
at the time of operation and left in silu for three days. A permanent 
u a may, however, remain or a hydronephrosis develop from 
obstmction of the ureter by Bbrous tissue. If the rupture is complete, 
an a mp may be made to suture the two ends of the ureter together 
over a uretenc catheter, which is passed from the bladder before com- 
mencing the operation and left in place for three days. This is best 
per orme 7 1 e oblique end-to-end method (see page 2874). If suture 
13 un^ssiblo the upper end of the ureter may either be ligatured, when 
atrophy of the kidney ivill occur, or the organ removed, prorided the 
function of the opposite kidney has been proved to be satisfactory. 


{ ) O^alive Injury. The ureter b occasionally injured by forceps 
durmg delivery but more commonly in the course of operations on the 
uterus and its adneira. It may be partly or completely cut across during 
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Wertlieim’s operation, or a portion of its wall may slougli at a later 
date from deprivation of its blood supply. 

During a total hysterectomy it may be included in a ligature or 
pricked by a needle during control of haemorrhage at the lateral margins 
of the vaginal vault. Similar damage to the ureter may also occur 
durijjg Kelly’s liysterectomy and during vaginal hysterectoniy. The 
usual result is a fistula which commonly opens into the vaginal vault, 
or, rarely, into the abdominal wound. 

Symptoms and Signs. Some days or weeks after a hysterectomy 
the patient is obser\’ed to have incontinence, and on examination urine 
is seeji to emerge from the vagina. Indigo-carmine injected intraven- 
ously appears from one ureteric orifice in the normal manner, but on the 
opposite side there is either no efflux or a marked delay is observed in 
the appearance of the dye. A cotton wool swab placed in the vagina is 
found to be stained blue, thus confirmmg the presence of a fistula. 
Intravenous pyelography, especially in late cases, demonstrates some 
dilatation of the kidney and that part of the ureter proximal to the 
obstruction. 

The exact position of the injury is ascertained by passing a bougie 
up the ureter and noting the distance from the ureteric orifice to the 
site of obstruction. 

Treatment, (o) Immediate. Unfortunately injury is rarely diag- 
nosed during operation, as in all hysterectomies other than Wertheim’s 
the ureter is not exposed, since ligatures and stitches are applied 
at a reasonably safe distance from its supposed course. 

AVhen exposed and cleared during Wertheim’s operation, a partial or 
complete cut will be followed by a flow of urine. 

Treatment of the injury will depend on its extent. Partial section 
is best left alone, a drainage-tube being passed extra-peritoneally to 
the site of injury. 

Complete section requires anastomosis of the cut ends, and this 
is best effected by the oblique end-to-end method (see page 2874), 
with extra-peritoneal drainage to the site of injury. In both types 
of injury, contraction must be prevented by the intermittent passage 
of ureteric bougies or catheters. In some cases the distal extremity of 
the upper end of the ureter is best transplanted into the bladder 
(see page 2875) through a small puncture incision, the viscus dramed by 
an indwelling catheter, and a ^ainage-tube passed extra-peritoneally 
to the site of anastomosis. 
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(6) Remote. An attempt should be made to pass a fine ureteric 
bougie up the ureter past the obstructed portion of the tube. ■ If this 
succeeds, increasing sizes of bougies are used until finally a large ureteric 
catheter can be passed to the kidney. This is left in situ for several 
days and is followed by intermittent dilatation of the ureter for some 
months. 

Should this method of treatoient fail, the upper end of the ureter 
should be exposed by an extra-peritoneal incision and traced dowi to 
the seat of obstruction. An attempt should then be made to anas- 
tomose the ureter to the bladder, although this is usually impossible 
owing to the shortness of the tube, in which case one of two procedures 
can be adopted. If the opposite kidney is healthy, nephrectomy 
should be performed. In other cases, the lower end of the upper part 
of the ureter should be brought out through the upper end of the 
wound and a permanent fistula established in the loin. 


CONCENm\L ABNORMALITIES 

Double ureter is associated with a bifid pelvis of the Iddney. iVs a 
rule the ureter which drains the upper portion of the kidney opens 
at a lower level on the trigone than the ureter which drains the 
lower part. In itself this condition is of no clinical importance 
and may only be discovered accidentally during routine cystoscopy 
{fig. 1389). In some cases the two ureters unite ivith the formation 
of a single tube which may either enter the bladder in the normal situa- 
tion or he ectopic and open in the male into the seminal vesicle or 
prostatic urethra, and in the female into the uretlira or vagina, giving 
rise to incontinence of urine. In rare cases a supernumerary ureter may 
end blindly in some part of the bladder wall ivith formation of a cyst, 
or its opening be contracted, with resulting atrophy or hydronephrosis 
of the corresponding part of the kidney. Occasionally that part of 
the kidney drained by one of the ureters may be diseased, but this 
is in no way due to the congenital abnormality present. As has been 
described xmder Abnormabties of the Kidney,” it is sometimes 
possible to perform a hemi-nephrectomy for the relief of the 
condition. 

In solitary kidney the ureteric orifice may be displaced towards the 
md-line, and in an atrophic kidney be functionless though situated in 
its normal position. 


Treatment. See page 2753. 
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URETERIC STRICTURE 

Stricture of the ureter may be either congenital or acquired. 

(а) Congenital stricture occurs either at the pelvhureteral junction 
or at the ureteric orifice (pin-hole meatus, fig. 1590), and if untreated 
may give rise to hydroneplirosis or atrophy of the corresponding kidney. 

(б) Acquired stricture may follow laceration of the ureter due to 
trauma, injury due to impaction of a ureteric calculus (especially if the 
latter has been removed by operation), or involvement of the tube during 
g}mo}cological operations. 



(c) The ureter may be involved by growths which invade it from 
^uthout, such as carcinoma of the uterus or ovary. 

(d) Stricture of the pel vi- ureteral jimction is a common sequel to 
ascending lymphatic spread from infections of the genital apparatus in 
either sex. This contraction is due to kinking of the ureter at its 
junction with the pelvis and its fixation in an abnormal position by 
mflammatory adhesions. (See Hydronephrosis, pelvic type.) 

Symptovis and Signs. These are due to the back pressure effects 
produced on the kidney with resulting atrophy, or hydro- or pyo- 
nephrosis. 

Treatnieni. (1) Pin-holemeatus(fig.l590). An attempt should be made 
to pass a small lureteric bougie. If this succeeds, intermittent dilatation 
will usually result in a cure. An alternative method is to insert one 


2852 


POST-GRADUATE SURGERY 

Cystoscopic Appearances. The mucous type, which is the more 
common, appears translucent, with clearly defined blood-vessels radia- 
ting over its surface (fig, 1 593). In the muscular type the cyst is opaque 
while the blood-vessels are fewer in number and less clearly defined, 
In both varieties the cyst will be seen to swell up suddenly owing to 
distension of its lumen by a peristaltic rush of urine. Jfext follows a 
small prolonged efflux through the contracted opening with gradual 
shrinkiug in size of the cyst, which assumes a convoluted wonn-like 
appearance when completely empty {fig, 1694). The cycle recom- 
mences mth a further rush of urine from the kidney. If the bladder 
13 over-distended, the cyst is unable to expand because the intravesical 
pressure is greater than the intra-ureteric. The ureteric orifice is 
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thus making the application of the electrode a matter of great difficulty. 
The ureteric orifice and a small area immediately surrounding it should 
be avoided, as coagulation of the papilla ^vill cause almost certain 
occlusion of the orifice and lead to a complete block of the ureter for 
some days, wth consequent damage to the kidney and marked renal 
paiu. The cyst wall sloughs away in about ten days, leaving a much 
enlarged ureteric opening. At the end of six weeks the orifice appears 
almost normal except for a slight permanent enlargement. 



ISOok— ArrucAfiox or Dutbkuy 
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In the presence of gross complications, such as a large hydro- 
nephrosis, extensive inflammatory changes, or calculous formation, 
nephrectomy or nephro-ureterectomy may be necessary, provided the 
opposite ki^ey is healthy. 


GRO^VTHS OF THE URETER 

Ureieric growths resemble those which arise from the renal pelvis, 
the commonest variety being a papilloma which tends to hecome 
malignant. In most cases it is secondary to a similar growth of the 
pelvis which has spread down the tube. Only rarely is the ureter 
the primary site. Extension occurs downwards with protrusion of 
the growth through the ureteric orifice into the bladder. Columnar- 
celled carcinoma has also been described with formation of a nodular 
gro^vth which spreads rapidly to the surrounding structures and gives 
rise to metastases. Obstruction of the ureter vdl\ produce varying 
degrees of hydronephrosis, which later may become infected \vith the 
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fonnation of a pyonephrosis, or contain blood and result in a hasmato- 
nephrosis. 

Symptoms and Signs. The symptoms closely resemble those of a 
growth of the renal pelvis, and consist of haematuria, renal aching from 
back pressure, and renal colic from passage of blood clot or fragments 
of growth down the ureter. The Iddney may be enlarged from the 
resulting hydronephrosis. 

Diagnosis, This condition may be extremely difficult to distinguish 
from a growth of the renal pelvis. Cystoscopy will show blood emerging 
from one ureteric orifice and sometimes the protrusion of a fragment of 
growth (see fig. 1573). Intravenous pyelography may show a normal 
pelvic shadow, though usually a varying degree of distension of the 
pelvis is observed. A ureteric catheter may be obstructed at the site 
of the ^owth, but if it can be passed beyond it, it will drain away 
clear urine, which becomes blood-stained again when the point of the 
catheter is withdra\vn distal to the growth. 

Trmtnmit This is similar to that for growths of tlie renal pelvis, 
and consists of the removal of the kidney, the ureter, and often a 
small portion of bladder wall surrounding the ureteric orifice. In one 
case m wHch nephrectomy only was carried out for a supposed pelvic 
tumour, bleeding m undiminished quantity contmued after operation. 
Subsequent removal of the ureter revealed a primary papilloma situated 
half way between the kidney and the bladder, and resulted in a cure. 


TUBERCULOSIS OF THE URETER 

Tuberculous ureteritis is in all cases secoudary to disease of the 
rrespondmg kidney, and arises by direct extension from that organ. 
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as a thick cord on deep palpation of the abdomen or on rectal or 
vaginal examination. Changes at the ureteric orifice have already been 
described under renal tuberculosis. 

Treatment. Excision of the ureter at the time of nephrectomy is 
essential if the degree of ureteritis is at all marked. If this is not done 
and the ureter is ligatured near the kidney, tuberculous infection of 
the wound and persistence of secondary tuberculous cystitis is common. 
Having removed the kidney through the usual lumbar incision, the lower 
ureter should be exposed extra-peritoneally by an incision made in the 
mid-line or iliac fossa and ligatured as near the bladder as possible, the 
stmup being cauterised with pure carbolic acid. The ureter, which is 
still attached to the kidney, is then pulled up and removed through the 
lumbar incision (see page 2873). 

STONE IN THE URETER 

Renal stones which pass down the ureter into the bladder without 
appreciable obstruction are not included under this beading, having 
been dealt with under “ Stone in the kidney.*’ The majority of 
ureteric calculi arc formed in the renal pelvis and become either 
temporarily or permanently impacted in this tube. In a very few 
cases the stone has developed primarily in the ureter, having formed 
round an unabsorbable suture, or in a diverticulum or ureterocele 
from urinary stagnation. Ureteric stones occur wdth equal frequency 
on both sides and are most common in middle life, being rare in 
children or in old age. Hen are affected almost twice as often as 
women. Smooth stones, composed of uric acid or cystine, are rarely 
found as they are passed so easily. The two main varieties are calcium 
oxalate in aseptic urine, and phosphate in infected urine. Some phos- 
phatic calculi have a nucleus of calcium oxalate, suggesting that the 
infection is secondary to the original stone, but if of phosphatic com- 
position throughout, it is probable that their formation is secondary 
to a pre-existing infection. 

Oxalate calculi tend to be spiculated, and phosphatic stones rough, 
which accounts for the relative frequency with which impaction occurs 
at some point in the ureter. They are usually ovoid in shape, but 
become elongated if present in the meter for any considerable time. 

Oxalate calculi are usually of a lightish bro\vn colour, but tend 
to become darker according to the length of time they remain in the 
ureter, this being due to a deposit of blood-pigment on their surface. 
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Pliosphatic calculi are usually greyish-wliite in colour and have a 
granular appearance. 

In most cases only one stone is pxe^nt in the ureter, hut occasion- 
ally multiple calculi occur. 

Bilateral ureteric calculi are much less common than bilateral 
renal calculi, but may give rise to calculous anuria. The commonest 
sites for impaction are at the pelvi-ureterai junction, at the entrance of 
the ureter into the bladder, or at a point where the ureter crosses the 
iliac vessels. Frequently there is a stricture below the point of impac- 
tion. The passage of a small stone through the ureter is not usually 
followed by any definite change in the width of the tube or its walls, 
though if stones are passed at frequent intervals the Imnen of the 
ureter tends to increase. An impacted stone is liable to cause localised 
dilatation of the ureter immediately proximal to it, wth reddening 
and congestion of the mucous membrane, which is apt to bleed readily. 

If infection is present, there is a great tendency for the renal pelvis 
and the whole of the ureter proximal to the stone to become markedly 
dilated. The tighter the impaction, with consequent increase of 
obstruction to the passage of urine, the more marked is the dilatation. 
Infection soon spreads outside the wall of the ureter and invades the 
surrounding tissues, producing peri-uieteral thickening and adhesions. 

A stricture distal to a calculus is usually the result of inflammatory 
changes, though it may sometimes precede and be responsible for its 
impaction. 

Stones impacted in the intra-mural portion of the ureter give rise 
to a series of changes which can be observed by cystoscopy. A definite 
bulge is seen above and to the outer side of the ureteric orifice which 
becomes swollen and sxirrounded by bullous cedema. The lurinar}'- efflux 
is infrequent, prolonged and forcible. 

Occasionally incarceration of a stone may occur in the ureter, due 
to the giving way of part of the ureteric wall from pressure of the 
calculus with formation of a false diverticulum which may communicate 
ivith the lumen of the ureter by a small orifice, and in which the stone 
can continue to grow ivithout causing urinary obstruction. 

The changes in the kidney due to an impacted ureteric stone con- 
sist of dilatation and, later, of superimposed infection, both causing 
serious damage to the organ. Back pressure will lead to varying degrees 
of hydronephrosis and eventually complete destruction of the kidney. 
This emphasises the importance of removing the stone before sudi 
damage is irremediable. The more active the kidney, the more severe 
is the pain from back pressure, and diminution of tliis pain does not 
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necessarily suggest an improvement in the condition of the patient, 
but is rather a sign of increasing renal damage. IVhen infection super- 
venes, the destruction of renal tissue becomes greatly increased, and 
the ultimate prognosis will depend on whether the renal infection 
subsides after removal of the stone or not. 

In cases in whicli the amount of obstruction is insufficient to bring 
about dilatation of the renal pelvis, some degree of chronic pyelo- 
nephritis always occurs, and may gradually bring about fibrosis of the 
organ. If urinary infection is absent, the opposite kidney usually 
enlarges from compensatory hypertrophy, but, if present, degenerative 
changes may occur and the prognosis become extremely grave. 

Sympfoiits and Signs. A small stone passing do^vn the ureter gives 
rise to a typical attack of renal colic, w’hich has been described 
under “ Renal Calculus.” If a stone is passing slowly do^vn the ureter 
these attacks may vary in intensity and position and have a tendency 
to be intermittent. The pain is always referred do\\’nu'ards along the 
course of the ureter, its point of maximum intensity corresponding 
almost to the position of the stone. ^Vllile the stone is in the upper 
ureter, nausea and vomiting are marked, and while in the lower, 
testicular pain and tenderness are prominent features. A stone in the 
intra-mural portion of the ureter, especially wlien projecting into the 
bladder, is characterised by pain at the end of micturition, which is 
referred to the tip of the penis. When the stone is impacted, a history 
can in most cases he obtained of at least one attack of renal colic. If 
impacted in the upper ureter, pain is usually felt in the costo-renal 
angle, increased by exercise or the taking of diuretics, and relieved by 
rest. If impacted at a slightly lower level, pain is felt in front, just 
external to the rectus muscle in the region of the tip of the ninth rib. 
With lower levels of the stone, the pain may be situated any^vhere along 
a line extending from the outer border of the rectus muscle to the 
extenial abdominal ring. If impacted in the intra-mural part of the 
ureter, genital symptoms may occur, such as pain referred to the 
testicle or to the labium majus and, in addition, pain on coitus during 
ejaculation, pain from nocturnal emissaojis, and sometimes the presence 
of blood in the semen. Occasionally there is pain in the rectum, 
aggravated by defsecation. Frequency and terminal dysutia referred 
to the tip of the penis are common. 

In the absence of infection, some degree of haematuria is usually 
present. This may vary from a few blood cells to large quantities of 
macroscopic blood. In addition, epithelial cells of ureteric origin are 
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present and often a few pus cells, even though organisms are absent. 
Hyaline casts indicate some degree of renal involvement. Crystals are 
frequently seen, but have little diagnostic value. When secondary 
infection occurs, organisms and pus cells are of course present. 

Symptoms of renal back pressure are common, and are characterised 
by a dull aching pain in the loin, usually in the posterior renal angle, 
together with tenderness on palpation. Muscular rigidity maybe present 
if the pain is severe. In aseptic cases the kidney is rarely palpable. 
If secondary infection has occurred, fever and general constitutional 
symptoms are superadded, and sometimes a tumour due to a 
pyonephrosis can be felt in the loin. The most important sympton^ 
of back pressure are persistent renal aching and tenderness, which, if 
present, should be regarded as an indication for early operation. 

Diagnosis. Routine examination of the genital tract will, in many 
cases, reveal some focus of infection, such as chronic prostatitis or 
cervicitis, and as this may constitute an atiological factor in the 
formation of the renal stone, its significance should not he overlooked. 

The lower urinary tract may be the seat of obstruction due to either 
a stricture or an enlarged prostate. In a few cases, on rectal or vaginal 
examination, a calculus may be felt in the lower part of the ureter. In 
only the rarest oi cases can a atone be felt abdominally m tbe upper 
part of the ureter. There may bo teudemess over the ureter and 
kidney and some degree of muscular rigidity. Examination of. the 
unne may reveal the characteristics already described, but abnormal 
constituents are less often observed than in cases of renal calculus. 

Cystosco'pic appearajuxs. Cystoscopy may or may not show some 
evidence of a ureteric stone. As a rule some definite change can he 
recogmsed which may he either an alteration in the appearance of the 
orifice or a change in character of the efflux. 

(1) Appearance of ureteric orifice. The earliest change is some 
swelling of the lips and some rigidity of the orifice which may become 
patulous. The lower the stone, the more marked does the swelling 
become and the greater is ite tendency to involve the trigone and 
inter-ureteric bar in its immediate vicinity, A stone in the intra- mural 
part of the ureter gives rise to bullous oedema which may entirely 
obscure the opening, though in some cases the edge of the stone may be 
actually seen to project into the bladder (fig. 1597), Ulceration, if 
present, illustrates the natural way by which a ureteric stone passes 
into the bladder (fig. 1598). In the early stages of its descent minute 
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multiple hmmorrliages are often observed around the meatus, chiefly 
over the intra-murai part of the ureter (fig. 1590). In the later stages, 
when the stone is nesir the orifice, these hajmorrhages become more 
marked and may give rise to bleeding at the end of micturition, as 
contraction of the bladder occurs. 
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(2) Character of efflux. The frequency of the efflux varies and may 
he increased or decreased. An increase is common in the presence of a 
recently impacted stone, and a decrease in later stages, especially when 
some degree of dilatation of the kidney has occurred. The amount of 
urine at each efflux is usually diminished and this is best shown after 
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intravenous injection of indigo-carmine. With complete obstruction 
the efflux mil be absent. It may be clear or blood-stained, according to 
the amount of damage caused to the wall of the ureter by the calculus. 
Infection is shown by cloudiness. 

Ureteric Catheleruation. A nreteiic catheter will in most cases 
be obstructed at the site of the impacted stone, but if of small size, 
and if movements of introduction and withdrawal be combined mtb 
rotation, it is often possible to make it pass the stone and reach the 
kidney. Strong and frequent ureteric effluxes will suggest that this 
may be successful, but a weak infrequent efflux usually indicates that 
there %vill he difficulty or complete arrest in its passage. Catheterisation 
will enable an ascending pyelogram to be carried out, and ^rill allow’ 
the functional value of the kidney to be determined. If the kidney is 
hydronephrotic, urme will drain from the catheter in a continuous 
flow under pressure, and thereby invariably relieve the pain of renal 
colic, as has already been described. 

Radiography. An X-ray photograph usually reveals a shadow in 
the line of one ureter (fig. 16(W), and should bo followed by the passage 
of an opaque catheter or bougie which will determine the exact situa- 
tion of the ureter and its relationship to the shadow of the calculus (see 
fig. 1530). This is rendered even more positive by making a double shift 
exposure which should show no alteration in the relation of the stone 
to the opaque catheter. Exact information as to the degree of disten- 
sion of the renal pelvis can be obtained by ascending pyelography. 

Intravenous pyelography is an alternative method of diagnosis, but 
difficulties arise if, owing to damage of the kidney, there is a poor 
secretion of the opaque medium. In most cases, however, a good 
shadow of the pelvis and ureter can be obtained and the suspected 
shadow be proved to be that of a calculus impacted in the ureter (see 
fig. 1565). A uric acid stone, however, is non-opaque and the diagnosis 
must be made by other means. Indirect evidence of its presence is 
shown by nodular dilatation of the ureter at the site of impaction 
(fig. 1601). Some resemblance to \meteric stones is caused by the 
shadows of calcified mesenteric glands, intestinal contents, aud 
phleboliths in the pelvic veins. Pyelography and tlie fact that they 
are usually multiple null prove them to be extra-mural. 

Fundioiial Value of the Kidney. The fmictional value of the kidney 
is best assessed by the intravenous injection of indigo-carmine or the 
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urea split function test after catheters have been passed up both 
ureters. Fifteen grammes of urea dissolved in 100 cc. of water 
are given by mouth one and a half hours previously. A few 
cc. of urine arc collected from each side and the percentage 
of urea estimated in each specimen. 
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Differential Diagnosis. Renal colic, with its intense pain, if 
accompanied by abdominal distension, absolute constipation and 
muscular rigidity, may be exceedingly difficult to distinguish from an 
abdominal emergency. Examination of the urine, the tenderness in the 
post-renal area, and the localised rigidity of the abdominal wall are all 
m favour of renal colic. A rapidly increasing pulse, or pulse-rate over 
100 is suggestive of an intra-peritoneal lesion. An impacted stone 
associated Avith vomiting, constipation, fever, and tenderness in the 
right iliac fossa, may simulate appendicitis. 
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Treaimoit, A ureteric calculus may be treated expectantly, by 
cystoscopic manipulation, or by open operation. Eive factors must be 
considered before arriving at a definite decision : (1) The size of 
the stone, (2) the position of the stone, (3) the length of time it has 
been impacted, (J:) the condition of the kidney, and (5) the tolerance 
of the patient and the experience and instrumental skill of the surgeon. 

(1) Size of the stone. As a rule, small stones should be treated 
expectantly, though if rough or spiculated, they may pass with more 
difficulty than a large smooth stone. 


(2) Position of the stone. A stone impacted in the upper part of 
the ureter and showing no signs of descending should usually be treated 
by operative measures if an attempt by cystoscopic methods has 
failed. Stones in the lower part of the ureter are ideal for cystoscopic 
removal, and this should be considered the method of choice, as it is 
successful in three-quarters of the cases. 


(3) Duration of impaction. The longer the impaction, the greater 
is the likelihood of peri-ureteral thickening and stricture formation, 
though instmmental dilatation may be sufficient to overcome the 
latter. If lying in a diverticulum operative removal is essential. Two 
months should be regarded as the maximum period for which a atone 
may be allowed to remain impacted, at the end of which time it should 
be removed surgically. 


• r ’*1 kidney. If the renal function is good, as 

indicated by continued attacks of severe pain and the presence of only 
a small degree of hydronephrosis, as shomi by pyelography, a stone 
can be treated expectantly or instrumeiitally. If, however, signs of 
na invo vemeut supervene, such as diminishing pain or increasuig 
ydioneplirosis, these methods must be abandoned in favour of iiretero- 
Tft^ or sr to preserve the functional capacity of the organ, 

is ° *^®y«nd recovery, and the opposite one 

ureto h/’ ‘ out a iiephro-iu-etere only, the 

ureter being hgatiired below the site of impaction, 

of tnllr patient. Patients vary greatly in their degree 

h cmwd K ■uanipiilation, though this can be greatly 

surgeon ^ ° amesthesia and manipulative experience of the 


Expeclant Trealment. This is justihahle in patients who have 
previously passed stones and in whom the calculus in question is not 
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more than 10 inm. in diameter and has only recently become impacted. 
Contra-indications include : (1) Evidence of renal back pressure, such 
as dilatation of the kidney and diminution in severity of the attacks 
of renal colic ; (2) lower urinary obstruction, such as urethral stricture 
or enlarged prostate ; (3) medical disease of the kidney, such as chronic 
parenchymatous nephritis, which contra-indicates the taking of large 
quantities of fluids ; and (4) the presence of infection. 

The treatment consists of taking large quantities of fluids, such as 
Vittel, Contrexeviile, or barley water, together with diuretics such as 
potassium citrate. If followed by a rise in temperature or an increase 
in renal pain, which indicates ureteric obstruction, this method should 
be discontinued. 

Papaverine administered subcutaneously has been found of value, 
and hexamine before meals, followed by an acid mixture after, is of 
use if infection is present. 

The position of the calculus should be checked by serial X-rays, 
and if no appreciable descent is observed within four weeks, this 
treatment should be abandoned. 

Instrumenlal Treatment. A ureteric catheter, if it can be passed 
above the stone, will iiumediately relieve the pain of renal colic by 
decompressing the pelvis. It is, however, a purely palliative procedure, 
as it diminishes the urinary pressure which is the main factor propelling 
the stone downwards. Oiunopon j gr. and scopolamine gr. 
should precede this treatment. 

Sometijnes the simple passage of a catheter is enough to dislodge 
the stone, and to brmg on an attack of renal colic which causes it to 
descend to a lower level. 

Stone Impacted in the Upper End of the Ureter. Two procedures 
are available for assisting the do^vnwa^d migration of a stone in the 
upper ureter : dilatation of the ureter, and injection of drugs into it. 
These procedures are usually combined. 

(A) Dilatation of the Ureter. 

(1) The ureter can be dilated by the passage of ureteric catheters 
or bougies. These may be passed in increasing sizes up the ureter in 
order to secure an adequate expansion for the subsequent passage of 
the calculus. In favourable cases it is possible to pass one proximal 
to the stone, which will dilate an associated stricture and tend to 
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left tied in for a few days ; follo^ving its removal the stone will 
frequently pass naturally, though there is generally some obstruction 
at the ureteric orifice. 

(2) The ureter may be dilated with Buerger’s dilatuig olives, w'hich 
may be used alone or activated by diathermic heat which is said to 
dimimsh spasm. Metal olive-shaped heads of diSerent sizes are screwed 
on to an insulated flexible electrode (fig. 1602). A small-sized olive is 
selected and passed up the ureter until it reaches the stone, when a 
weak current is turned on for a few seconds. The instrument is then 
removed, the olive replaced by a larger one, and the procedure repeated. 

(3) A small four-bladed dilator, working on the principle of a 
Kollmann urethral dilator, is passed up the ureter and each section 
dilated in turn by rotating a milled head which controls the movement 
of the blades (fig. 1603). 

(4) Swift Joly has designed a ureteric catheter with a thick-walled 
rubber bulb attached to its distal end (fig. 1604). The bulb is expanded 
by injecting water into it through the ureteric catheter by means of a 
syringe. It has the advantage of inflicting far less damage on the 
ureteric wall than the four-bladed dilator. 


(B) Injection of Drugs. Three types of drug have been found to 
be of peat value ; all are injected through a ureteric catheter whicli is 
passed, if possible, proximal to the stone. 

(I) Lubricants. The best of these is olive oil, of which not more 
than 5 cc. is used. 


(2) Anti-spasmodics and anaesthetics. Five per cent papaverine 
or a impure of 2 per cent cocaine and sodium bicarbonate in distilled 
water mil be found to be the most efiective. A lubricant and an anti- 
^p smo 1C may e combined, a mixture of 5 per cent papaverine in 

0 cc. of ohve oil being commonly employed. 

irrigation of the renal pelvis and mechanical 

1 in <> 000 ^^*^ ss^ne. Under this heading are included acriflavme 
4000 °Wanide of mercury 1 in 4000, and silver nitrate 1 in 


Cystoscopic instrumentation, when applied to a calculus in the 
upper part of the ureter, is most likely to succeed in the case of a small, 
recently impacted stone, but no definite rule can be laid dow 7 i, as good 
results have been obtained in apparently impossible cases. 
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Stone Impacted in the Loicer End of ike Ureter, Astoue ia the lower 
end of the ureter, and especially if impacted in its intra-mural part, 
is eminently suitable for cystoscopic methods. Dilatation of the 
ureter and injection of drugs are both of the utmost value, but in this 
situation certain additional methods are applicable. The lueteiic 
orifice is the narrowest part of the whole tube, and in most cases will 
require enlarging to liberate the stone situated just above it, or aa a 
preliminary to instrumental procedures on its upper part. 

(1) Cystoscopic Scissors. These consist of a long flexible stem, 
which can be passed through an operating cystoscope, carrying at their 
distal extremity a fine pair of scissors, one blade of which is probe- 
pointed and the other sharp. The blades are controlled by bandies 
attached to the proximal end of the stem. The probe point is intro- 
duced into the ureteric orifice and one or more snips are made in an 
upward and outward direction in the line of the tireter (see fig. 1591). 
Hsemorrhage is rarely troublesome, but if marked can be readily 
checked by means of a diatherniy terminal applied to the bleeding 
point, the cuTieut being turned on for a few seconds. 



(2) Diathermy, (o) Coagulating currcnf. A ureteric catheter is 
passed through a double catheterising cystoscope into the ureteric 
orifice, and a diathermy electrode tlirough the other channel. Tlic 
catheter defines the position of the tube, which is seared on its vesical 
aspect by the diathermy electrode. The coagulated area thus produced 
u-ill slough away in a week, but it is often of great value to slit it 
up with cystoscopic scissors immediately after the application of 
diathermy. Bleeding in this case does not occur and a large ureteric 
orifice results. 
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(6) Ciittin(j currenl. As in the foregoing method, a ureteric catheter 
is passed into the ureter. A ureteric meatotome (fig. 1605), which 
consists of a fine wire, insulated except for a small part of its 
distal extremity, is passed through the other channel. The ureter 
is then slit up by making a series of stroking cuts until the 
catheter is exposed. Bleeding is automatically arrested by the 
current. In some cases when marked bullous cedema is present 
and the stone is either at or projecting from the orifice, it may be 
impossible to pass a ureteric catheter, in which case the vnxe electrode 
is used alone and the tissues divided until the stone is fully exposed 
(fig. ICOG), great care being taken to prevent too deep a cut which 
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may penetrate tlie posteiloi wall of the ureter. If the orifice is watched 
after ureteric meatotomy, it is frequently possible to see the stone 
“born” (fig. 1607). 

If, following enlargement of the orifice, the stone is not visible 
(fig. 1608), treatment by dilatation and injectiotf is carried out. 

In some cases it is justifiable to pass a ureteric probang which 
should be entirely composed of gum elastic (fig. 1609). Metal varieties 
have been used but are not to be recommended o^ving to the excessive 
damage they may cause to the ureteric wall during their passage. The 
probang is only of service if it can be passed proximally to the stone. 
It is then opened and an attempt made to pull the stone downwards 
to a lower level. 

Cystoscopic methods for extracting a stone may be continued at 
intervals, provided the condition of the kidney is satisfactory as shown 
by periodic pyelography, etc., but any deterioration of the organ is 
an indication, for operative treatment. 



tOOO.— Gnt Zusnc Usiruic 


Contra-indications to instrumentation include severe reaction to 
treatment, as shown by repeated rigors or sudden rises of temperature. 
An attack of renal colic follo^villg ureteral instrumentation should be 
regarded as a good sign, proving the presence of an active kidney, 
and not as a contra-indication to further treatment. 

Instrumental treatment should always be combined with the 
administration of diuretics, as described under “ Expectant Treat- 
ment.” 

Operaiive TrecUmejU. This is indicated (1) when medical and 
instrumental treatment are contra-indicated ; (2) when dilatation of 
the ^ kidney is commencing ; (3) when infection has occurred, and 
(4) in calculous anuria. 

Operative treatment entails not only the removal of the stone, 
but also the cure of the disease to which it owes its origin. In aseptic 
urine the former may be all that is necessary, though a careful search 
must be made for an astiological cause, such as chronic prostatitis, 
chronic cervicitis, and upper or lower urinary tract obstruction, which 
is dealt with either at the same time or reasonably soon aftenvards. 

The kidney may be the seat of further stones, of hydronephrosis, 
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or pyoneplixosis, or jimy be abiiosfc completely destroyed by atrophy, 
and careful investigation is necessary to detennino whether the organ 
will recover after the removal of the calculus. Too much importance 
should not be attached to a depression of the renal function, as this often 
rapidly improves after the removal of its cause. Evidence of renal 
destniction, as sho\vn by pyelography and ureteric catheterisation, is of 
greater importance. Two general principles should be borne in mind : 
If it is thought that the kidney will recover, the ureteric stone should 
first be removed before any operative interference with the kidney is 
carried out. If it \vill not recover, e.g. in the presence of pyonephrosis, 
calculous pyonephrosis, or advanced hydronephrosis, the organ should 
he removed, provided the opposite kidney is healthy, and the ureteric 
calculus dealt with secondarily, either at the same time if the patient’s 
condition is satisfactory, or at a later date. 

A stone impacted in the upper ureter is exposed by the ordinary 
kidney incision ; if at the brim of the pelvis, by an incision extending 
from the anterior superior iliac spine downwards and inwards, parallel 
to Poupart’s ligament and 2 inches above it. A calculus in the lower 
end of the ureter may be removed through a similar incision or a para- 
median one. In some cases of stone in the intra-mural part of the 
ureter, which cannot be dislodged by cystoscopic manipulation, it may 
be necessary to remove it by suprapubic cystotomy, combined with 
extra-peritoneal exposure of the lower end of the ureter. 


OPERATIONS ON THE URETER 

(1) Extra-peritoneal exposure of the upper end of the ureter. 

(2) Extra-peritoneal exposure of the lower end of the ureter. 

(o) Lumbar route. (6) Iliac route. 

(3) Nephro-ureterectomy. 

(4) Uretero-lithotomy. 

(5) Uretero-ureteral anastomosis. 

(6) Uretero-vesical anastomosis. 

(7) Uretero-intestinal anastomosis. 

(1) Exira-jperitoneal Exposure of the Upper End of the Ureter. The 
preparation of the patient, the anaesthetic, the position, and the pre- 
liminary steps of the operation are identical -with the exposure of the 
kidney by the lumbar route (see page 2821). 
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The upper part of the ureter lies behind the ascending colon and 
CEecum on the right side and the descending colon and sigmoid ilexure of 
the colon on the left. By retracting the peritoneum and largo bowel 
it will be found that the ureter is not adherent to either of these struc- 
tures, and is readily recognised when tension is made on it bypullmg the 
kidney upwards. By means of gauze stroking it is easily isolated from 
the surromiding fatty areolar tissue and can be brought readily into the 
wound. Further procedures will depend on the object of the operation. 
The wound is closed ^vith drainage, as described on page 2824. 

(2) Extra-peritoneal Exposure of th^ Lower End of the Ureter 
(fig. 1610). The lower end of the ureter can be exposed, either by a 
median or an iliac incision. The prep^iTation oi the patient and the 
ansesthetic are the same as for exposure of the Iddney. 



F tg. ICIO.— Estoscm of LowTEft Efd or URErzn; 
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The patient is placed in the dorsal position and shoulder pieces are 
arranged for the subsequent adoption of the Trendelenburg position. 
The skin is painted with 3 per cent picric acid in spirit, and mackin- 
toshes and towels are adjusted. 

Median route. The incision runs vertically downwards from a point 
just below the umbilicus to the ^unphysis pubis ; the skin and sub- 
cutaneous tissues are cut thro^h and any bleeding points ligatured. 
The anterior rectus sheath is incised, the interval between the recti 
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muscles sought for, and tlie muscles separated for the full length of the 
\voimd. 

The patient is placed in the Trendelenburg position and the peri- 
toneum is stripped up with gauze stroking from the anterior and lateral 
aspects of the bladder. Self-retaining retractors are inserted into the 
wound and the stripping of the peritoneum from the lateral wall of the 
bladder and from the iliac fossa is continued until the external iliac 
vessels and the lower end of the ureter are exposed. The latter mil, as a 
rule, be found to adhere to the peritoneum and may be retracted and 
overlooked. If difficulty is experienced in locating the ureter, it should 
be remembered that it crosses tlie bifurcation of tlie common iliac 
vessels and the tip of the spine of the ischium, and that close to its 
junction with the bladder the vas deferens will be seen hooking round it 
on its way from the internal abdominal ring to its junction mth the 
seminal vesicle at the upper margin of the prostate. Once the ureter is 
isolated it is brought up into the wound by surromiding it with a piece of 
gauze, further proceedings depending on the object of the operation. 
IVheu these have been carried out, a drainage-tube ^ inch in diameter 
is inserted down to the ureter and brought out at the lower end of the 
wound. The self-retaining retractors are removed, the recti muscles 
allowed to fall together, and the anterior rectus sheath approximated 
'inth. a continuous suture of No. 2 chromicised catgut. The skin is 
united with interrupted fishing-gut eversion stitches of which one is 
passed through the drainage-tube. The wound is painted with picric 
acid and dressings are applied. 

Iliac route, A curved incision is made from a point one inch internal 
to the anterior superior iliac spine ruiuiing downwards and inwards to 
a pouit one inch above the middle of Poupart’s ligament. The skin, 
subcutaneous tissues, external oblique, internal oblique, and trans- 
versalis muscles are divided for the full extent of the wound. 

The patient is placed in the Trendelenburg position and the peri- 
toneum IS stripped off the outer and posterior wall of the pelvis until the 
external iliac vessels are exposed. Self-retaining retractors are inserted 
and a search is made for the ureter, either where it crosses the common 
iliac vessels or the spine of the ischium, or on the outer aspect of the 
peritoneum to which it is frequently adherent. MTien identified, it is 
gently isolated from the extra-peritoneal fat and rendered prominent 
by surrounding it mth a strip of gauze. Further procedures depend 
on the object of the operation, which is completed by inserting a 
drainage-tube ^ inch in diameter do^vn to the ureter and bringing it 
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out at the lower and inner end of the wound. The self-retainijif 
retractors are removed and the muscles united as accurately as possibh 
by interrupted sutures of No. 2 chromicised cutgut. The skin ii 
approximated by interrupted fishing-gut eversion sutures one of whicl: 
is passed through the drainage-tube. The wound is painted with picric 
acid and dressings are applied. 

Of the two incisions the median afiords a far better approach, 
giving access to a greater length of ureter than the iliac incision. No 
abdominal muscle is cut or injured during the operation, and the 
subsequent scar tends to be firmer and more satisfactory in every 
way. 


Complications, Difficulty in finding the ureter has already been 
mentioned. Previous inflammation, such as a past attack of appendi- 
citis, operation such as hysterectomy, or injury such as a uretero- 
vaginal fistula, are each followed by dense adhesions which increase the 
difficulty of isolating the ureter, and often make it impossible to do 
so mthout opening the peritoneal cavity. In some cases a small 
portion of the peritoneum attached to the ureter must be deliberately 
excised and the resulting gap sutured. 

Inflammatory diseases of the ureter, such as tuberculous ureteritis, 
may cause such thickening of the tube that it resembies a piece of smaU 
mtestme. This morease in size may in itseU iead to confusion nniess 
us significance is reaiised. 


^ some cases, marked, but good retraction and 
blpp,i: ^ z. \ * headiight, and immediate ligature of any 
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over into the dorsal position, the lo>rer part of the abdomen is painted 
with picric acid, and mackintoshes and towels are adjusted. The lower 
end of the ureter is exposed through a median or iliac incision, and is 
readily found by making traction on tlie kidney which puts it on the 
stretch. After isolating the tube as near its opening into the bladder 
as possible, two pairs of long Spencer Wells forceps are applied to it 
and a strip of gauze placed aroiuid it. The ureter is divided between 
the clamps and each end carefully painted with pure carbolic acid 
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(fig. 1611). Ligatures are applied to the cut ends and the forceps 
removed. By pulling on the kidney the whole of the ureter is \vith- 
dra^rn through a gap between the stitches of the lumbar incision. If 
oozing has occurred, a small drainage-tube is inserted to the site of 
the lower end of the ureter and the woimd closed in layers. 

(■4) Urelero-lithototny. Indications, Removal of an impacted stone, 
after instrumental procedures have failed to dislodge it. 

The ureter is exposed, as described on page 2869, in its upper or 
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lower part according to tie position of the stone as determined bj 
pieliminaiy investigations. Palpation, as a rule, reveals the presence 
o£ the calculus, and the particular section of the tube involved is 
isolated by passing a strip of gauze behind it. A gentle attempt is 
made to squeeze the calculus into a higher segment of the tube ; it 
is then removed through a small vertical incision by means of stone 
forceps, care being taken to prevent fragmentation. If the stone 
cannot be moved the incision should be made directly over it. The 
object of incising the ureter at a level above the site of impaction is to 
prevent subsequent stricture formation, which is less liable to occur 
when comparatively healthy tissues are cut across. After removal of 
the calculus a large ureteric catheter or bougie is passed gently down- 
wards in order to exclude the presence of a stricture or to dilate up the 
lumen of the canal if contraction has occurred. Two or three fine catgut 
sutures are inserted in the outer wall of the ureter to bring the edges 
of the incision together. A drainage-tube \ inch in diameter is passed 
down to the sutizre line and the wound closed in layers, one skin stitch 
being passed through the tube. 

(6) Uretero‘ureteral Anastomosis. Indications, (o) Accidental 
division of the ureter during hysterectomy. (6) Deliberate section 
when involved in scar tissue, often the result of its inclusion in a 
ligature. 

An adequate length of tube is essential, otherwise uretero-vesical 
anastomosis should be considered. 

The chief post-operative complication is stricture formation, and this 
should be anticipated as far as possible by the type of operation per- 
formed, the previous sterilisation of the urinary tract, and the provision 
for extra-peritoneal drainage to the site of anastomosis. Further, a 
umon should be carried out which will allow the subsequent passage 
of ureteric bougies, which constitutes an important step in the after- 
treatment. 

The best operation to fulfil these requirements is end-to-end 
oblique anastomosis. 

End-to-end Oblique Anastomosis (fig. 1612). After placing the patient 
in the Trendelenburg position, the ureter is exposed extra-peritoneally 
by an iliac or median incision. The site of injury or obstruction is 
found, and a small section of the tube is excised. The upper and lower 
ends of the ureter are then cut obliquely and united by interrupted 
sutures of fine plain catgut over a ureteric catheter, passed at the 
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beginning of the operation. In order to minimise the risk of subsequent 
stone formation tlicse sutures do not pass into the lumen of the tube. 
The oblique union to some extent prevents narrowing at the site of 
anastomosis. 

A drainage-tube is passed to the point of miion and the wound 
closed in the usual manner. The ureteric catheter is removed after 
three days. 

Post-operative treatmeiit consists of the intermittent passage of 
ureteric bougies and a periodic intravenous pyelogram to assess the 
degree, if any, of resulting hydro-ureter or hydroneplirosis. 


Fig. ICii — VsETEBO-rREttiUL 
A'l \STO)IOSI's 





(6) Vrdero-vesical Anastomosis. Indications, (a) A mabgnant 
Vesical growth involving one ureteric orifice. (6) Injury or ligature of 
the ureter during a gynaecological operation, followed by a uretero- 
vaginal fistula. 

The preparation of the patient and the anesthetic are the same as 
for exposure of the kidney. The patient is placed in the dorsal 
position and shoulder pieces are arranged for the subsequent adoption 
of the Trendelenburg position. The skin and external genitals 
are painted with 3 per cent picric acid in spirit, a catheter is 
passed into the bladder, the viscus washed out and distended with 
boric lotion, and a spigot inserted. Mackintoshes and towels are 
adjusted. 
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Operntion. The lower end of the ureter and bladder are exposed 
by a median suprapubic incision. The ureter is traced downnards 
until the seat of obstruction is found. At this point the ureter will 
be seen to pass into a mass of fibrous tissue, usually the result of 
a ligature near the lateral margin of the vaginal vault. The ureter is 
divided as near the obstruction as possible, freed from its surroundings 
for about 2 inches, and its distal end split for about ^ an inch. 
A catgut stitch, threaded on a fully-curved round-bodied needle, is 
passed through one edge of the ureter and tied, and another is passed 
through the other edge. Both are laid on one side. The subse<iuent 
steps depend upon whether the bladder is opened suprapubically 
or not. 

(a) Bladder not opened suprapubically. A small puncture is 
made through the entire thickness of the bladder wall of a size 
equal to the ureter, which is often dilated, and as near it as possible, 
and the bladder aUo^ved almost to empty itself by withdrawing 
the spigot from the catheter. 

One of the curved needles threaded with catgut, which is attached 
to the split edge of the ureter, is passed through the puncture and 
out through the bladder wall ^ inch away from it (fig. 1613). The 
other needle is also passed through the puncture and out through the 
bladder wall on the opposite side to the first needle. The two ends 
of catgut are tied together, after making quite certain that there is 
no tension or kinking of the ureter, and the wound is closed in the 
usual way after passing a drainage-tube down to the site of 
anastomosis. The catheter in the bladder is tied in and allowed to 
remain for four days, after which it is removed and a similar one 
tied in for a like period. 

The drainage-tube is shortened after four days and removed in 
seven. 

(6) Bladder opened supraptdncally. The bladder is opened by 
a vertical incision between traction sutures, after allowing it to 
empty itself by removing the spigot from the catheter, and a punc- 
ture is made through its wall at a point as near the ureter as possible 
and equal to it in size. The split ends of the ureter are passed 
through the puncture and each end is stitched to one lip of the 
small wound. A Winsbury-White suprapubic catheter is SQvnx into 
the bladder and retained for ten days. A small tube is passed 
do^vn to the ureter as it enters the bladder, is shortened in four 
days and removed in seven. 



XmiNAIlY SYSTEJI AND jMALE GENITAT. ORGANS 2877 

(7) Ureicro-intcstiiial Anastomosis. Indications, (a) In some cases 
of injury to the ureter in which other types of anastomosis are impos- 
sible. (6) III some cases of ectopia vesicse. (c) As a preliminary to 
cystectomy, (ti) In some cases of severe vesico-vagiual fistula. 

Wimbury-Whife's Operation. Two important principles are involved 
in this method. Firstly, a barrier is provided against the ascent of 
infection from the bowel to the kidney, and secondly, the implantation 
is brought about without any danger to the vitality of that portion of 
of the ureter immediately in relation to the bow’el at the site of the 
anastomosis. All the evidence points to the fact that infection ascend- 
ing to the kidney passes upwards not by way of the lumen of the ureter 
but in some deeper plane. By establishing firm union between the 
bow’el and the ureter before the clement of sepsis is introduced into 
the field of operation by opening the bowel, a protective fibrous tissue 
barrier is formed which sliould act as a safeguard against renal infection. 
The vitality of the ureter is assured by the fact that the portion of 
this stnicture which is disturbed from its bed continues to receive its 
blood supply both from above and below. 

The procedure is performed m two stages. In the first, the ureters 
are dislodged from their beds in the iliac region and are grafted into 
the wall of the pelvic colon. Firm union is allow’ed to occur before the 
lumen of either ureter is divided or opened and without interrupting 
the flow of urine along the ureters into the bladder. In the second, the 
ureters, now firmly attached to the bowel, are drained into the lumen 
of the latter structure. The details of tie technique can be followed by 
referring to the illustrations. 

Operation. The abdomen is opened and the portion of the pelvic 
colon which lies just above the promontory of the sacrum is chosen for 
the site of the anastomosis. An incision 3 inches in length is made 
through the peritoneum in the line of the left ureter at the level of the 
site chosen for the implantation. The exposed portion of this structure 
is then gently dissected from its bed and the peritoneum re-sutured 
behind it. An incision ^ inch in length is now made along the left 
lateral margin of the portion of the pelvic colon which has been selected, 
passing through its peritoneal and muscular coats. The muscular wall 
is separated freely from the mucosa along each margin of the incision, 
sufficiently to allow the cut edges to be re-sutured over the ureter 
without tension. This procedure is carried out wth a continuous 
catgut suture (fig. 1614). 
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A fortnight later the abdomen is again opened and the left ureter 
is divided between clamps about f inch below the distal limit of 
its umon with the bowel. The proximal portion of the divided 



portion is ligate 
- . This cut must divide the wall of tli 
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intestine riglit up to the lower surface of the ureter where these two 
structures are adherent. The two ends of the suture which previously 
transfixed the upper end of the divided ureter are now threaded 
through a small curved round-bodied needle. The clamped end of the 
ureter is next severed from the main structure and the lower border of 
the open duct is divided in its long axis for ^ inch. 



Fig. 1015. — I>TRA\rNO(rs F\su>cuir, AfTsa ot 

jjoiH Uanxiis »TO tub Pbisxc Cok>\. 


The open end of the ureter is fixed within the lumen of the bowel 
by passing each needle in turn through the opening in the latter and 
transfixing the wall from ^vith^n outwards below the lower limit of the 
cut. The suture ends are tied. 

The hole in the bowel wall is then closed by a continuous through- 
and-through catgut suture which is reinforced by a line of Lembert 
sutures. The abdomen is closed with a rubber drain passing down to 
the site of the anastomosis. 
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In bilateral anastomose the sanw procedure is repeated on. the 
opposite side at the same operation. 

Figure 1615 depicts an intravenous pyelogram taken several weeks 
after bilateral implantation, and shows good functional activity of the 
kidneys ^dth slight ureteral dilatation on both sides. 



CHAPTER IV 

Diseases of the Bladder 


CONGENITAL DEFORMITIES 

Edoma Yesictc (fig. 1010). This rare condition is characterised by a 
congenital absence of the anterior wall of the bladder together 
with a failure of union of the lower part of the anterior abdonniial 
wall across the mid-line, with the result that the vesical mucous 



membrane is exposed to the surface with continuous 

urine. The mucous membrane has a dull red ve ve y app ’ 

the ureteric orifices are clearly visible, and the characteristic effluxes 

are seen to emerge from them. , • • • a onrl 

The trigone is undeveloped, the surroundmg skm is mHamed and 
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excoriated, and the pubic arch may be deficient and separated in the 
mid-line by a distance of two or three inches. 

Other deformities, such as hare-lip, cleft palate, or spina bifida 
are also sometimes present. 

The deformity may occur in either sex. In the male the penis is 
rudimentary, and the urethra is represented by a groove on its dorsal 
aspect-^pispadias. The scrotum is split and the testicles are usually 
re toed the abdomen. The prostate also is rudimentary 

Subjects thus afflicted rarely attain adult life, as ascending pyelo- 
nepnntis la a common sequel. ” 

satidlcto^’'*' tenal function tests are 

satisfacto^. The best procedure consists of transplantation of the 

Wytof o '®? “«thod of Winsbury- 

alttl n„rr“ tfn to transplant 

pelvic colon T containing the two ureters, into the 

ex h d t afi ® The remainder of the bladder is 

S W ntTb-f *" ‘i® g“P the abdominal 

rpllrofth ® ®hin. Owing to the 

eubs?quenTri8‘Ct“"^ ‘‘u"® “ 25 per cent, and 

but are minimised t infection from the colon are ever present, 

lymSs T l“ " by the sealing off of the peri-ureteral 

describei cretero-intestinal anastomosis just 


is represented by a fibrous d ."'h'®h m the normal individual 
of the bladder mav in k P'^mg from the umbilicus to the apex 
or a complete fistulL t *“ form either a cyst 

If the vefical end of '’“charge of urine at the umbilicus, 

near the ape.x of the bladder P®*c“t> “ diverticulum will be seen 

course should be eKciSlbv^^'^y^ “"'^'hng in some part of its 

A diverticulnm aSfflg"fr„r‘;t': ^“P^Pf " — ' 

municating ^vith the hln^ i u of the urachus, if com- 

expectantly. y a lai^e opening, should be treated 
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TBAUECULATION AND DIVERTICULA 

Traleculation. The normal bladder, when viewed through a 
cystoscope, is perfeetly smooth, except for the elevation of the inter- 
ureteric bar. Trahcculation is the term applied to elevations of the 
mucous membrane caused by the mtravesical projection of the muscular 
bundles of the viscus (fig. 1017). When well marked, an appearance 
resembling the chorda) tendinao of the ventricles of the heart is 
obtained with the formation of a complicated lattice work. Between 



Fij . 1617.— Tubscgwtid Buddsb. 
Cystoscomc msw. 


the bundles are depressions kno^vn as false diverticula. The appearance 
of the blood-vessels is not interfered with unless cystitis supervenes, 

when the changes characteristic of this condition are observe . 

Trahcculation does not affect the trigone or the mter-uieteric bar 
and in the earlier stages is confined to the retro-trigona area an a e 
recesses of the bladder. In the later stages the remainder of the viscus 
becomes involved, though the roof is never affected to the same exten 
as the floor. , i. • ,, 000 = 

Trabeculation may result from hypertrophy, 
of the central nervous system, or may be idiopat ic. 

(u) Hypertrophic trabeculation : This is usually seen when low 
urinary obstruction is present, due either to pros a ic en arg , 
fibrosis or urethral stricture in males, and to cystoce e m 
illustrates the natural way in whicdi the organ a ap s 1 se 
increased work it has to perform on account of obstruction. 
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excoriated, and tie pubic arch maybe deficient and separated in the 
mid-bne by a distance of two or three inches. 

Other deformities, such as hare-lip, cleft palate, or spina bifida 
are also sometimes present. 

The deformity may occur in either sex. In the male the penis is 
mdimentary, and the urethra is represented by a groove on its dorsal 
pect.^pispadias The scrotum is split and the testicles are usually 
^uCt Ib abdomen. The prostate also is mdimentaiy 

Subjects thus afliicted rarely attain adult life, as ascending pyelo- 
nephritis is a common sequel. ° ^ 

^ZTtoT' Thfb'’‘t““'‘^ be operative if the renal function tests are 
ureters ir7' tb ^ P™edure consists of transplantation of the 
wS ,s by the two-stage method of Winsbury- 

e (see page 2877), though some urologists still prefer to transplant 

Sd aL lb™"""*- t’*'’ bladder is 

walls bvmohilisi ™fb *be gop “i the abdominal 

rnaraKt ^ b “bin. Oiring to the 

BubXTliDfT ’7" * « Sgb « 25 p,, «5(, smi 

but are minimised to 'nfection from the colon are ever present, 

lymphatics by the by ‘be sealing oS of the peri-ureteral 

described. “retero-intestmal anastomosis just 


is represented by'Tfihm^ m the normal individual 

of the bladder mav in . Passing from the unibilicua to the apex 
or a complete feulous t either a cyst 

li the veslal endt ac™ b “"biUcL. 

near the apex of the bladder' P“*™t. a diverticulum ivill be seen 

course should be excised ojstic sivelling in some part of its 

A diverticnlurSSln^fr„“1b“’: “bio incision, 

municating with the bladder "hv ° *bo urachus, if com- 

expectantly. ^ ^ large opem’ng, should be treated 
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TRABECULATION AXD DIVERTICULA 

Trabectdaiion. Tlic normal bladder, wlicu viewed through a 
cystoscope, is perfectly smooth, except for the elevation of the inter- 
ureteric bar. Trabeculation is the term applied to elevations of the 
mucous membrane caused by the intravesical projection of the muscular 
bundles of the viscus (fig. 1017). \Vhen well marked, an appearance 
resembling the chordso tendinm of the ventricles of the heart is 
obtained with the formation of a complicated lattice work. Between 



the bundles are depressions known as false diverticula. The appearance 
of the blood-vessels is not interfered with unless cystitis supervenes, 
when the changes characteristic of this condition are observed. 

Trabeculation does not affect the trigone or the inter-ureteric bar, 
and in the earlier stages is confined to the retro- trigonal area and lateral 
recesses of the bladder. In the later stages the remainder of the viscus 
becomes involved, though the roof is never affected to the same extent 
as the floor. 

Trabeculation may result from hypertrophy, from certain diseases 
of the central nervous system, or may be idiopathic. 

(o) Hypertrophic trabeculation : This is usually seen when lower 
urinary obstruction is present, due either to prostatic enlargement, 
fibrosis or urethral stricture in males, and to cystocele in females, and 
illustrates the natural way in which the organ adapts itself to the 
increased work it has to perform on account of obstruction. 



2884 


POST-GRADUATE SURGERY 


(6) Tiabeculation in nervous diseases : One of the earhest sivns of 
tabes dorsalis is trabecnlation of the bladder, and this is frequently 
present before the other manifestationa of this disease have made their 
appearance. In a number of cases routine cystoscopy has suggested this 
diagnosis, which was subsequently confirmed by the lYassermanu 
exanunation of the blood and cerebro-spinal fluid. 

(c) Idiopathic trabeculation ; This is occasionally seen in the 
absence of nervous disease or of obstruction of the bladder, beln- com- 


. Liic uliluuer, Demji com- 

moner m old people and although of no significance, may account for 
an otlle^^vlse unexplained frequency of micturition. 


adi^rnt r^'J“\ “ “ These are depressions between 

adjacent hypertrophied muscular bundles in the bladder. They are 

Tltlpk. ^ 

llned’J^r A <Hvertlcu]um consists of a pouch 

r ara ofleTslT'™' “"“ttane, surrounded by fibrous Lie, 
the bladder bv ™°-striped muscle, and communicating with 
M mSartisL -T°"„°?““8- Owing to the small muount 
an“rh“n once iL e '" a “ ’’ contracting completely 

continually re-infect3 the bladdl^Tf^^” infection persists and 

in oriein and liotj >10 • regarded as congenital 

in the^fcetus. It is “dults and occasionally 

larger than that of^tTe' uiddCT® '^ 1^7 “‘r’",'* ““ " 

multiple. ' diverticula are occasionally 

onet'^Iw meteric 0 ^'°",'^ ““‘er side of 

some degree of sphinoterf r ““d may demonstrate 

apparent absence durintr cvsS^ wlUch occasionally accounts for its 
previous exauS::t1„T\rt:2“^ 
an increase in size. oostructioii greatly encourages 


micturi&nru Uro Sues aSt '"‘“'T absent or consist of 

completely, and a few® seconds 'r® “adder, apparently 

a»./i ,.r,n .fa. er experience a desire to micturate, 


1 -11 . — ocuoni 

and mil often pass an even 


attempt. This is due tn t] quantity of urine at the second 

diverticulum into a bkddrr* 1 ” ut” ““ptying of the contents of the 
bladder which has just voided its contained urine. 
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Cystitis is a common accompaniment and is most marked in the cavity 
of the diverticulum. The first specimen passed may be comparatively 
clear, ivliile the second is purulent. 

Attacks of frequency, difficulty, and even retention of urine may 
occur from the pressure of a diverticulum on the vesical neck from out- 
side the bladder. Stones very commonly form in its cavity (fig. 1618), 
and innocent and malignant growths have been described growing from 
its walls at or near the opening (fig. 1C19). 

Back pressure and infection will eventually lead to pyelonephritis 
and other inflammatory changes in the kidney. 



I'l/. 10J8.— ^rosi i.Y YtmCAL Divsstkvlvk. 



ftf. 16 lO.—'t‘ApmMiA TaottiVDii>o rstoii 
Vesical Di^ebticdlcv, 


Diagnosis, The symptoms, although usually puzzling, should 
lead to a routine examination and cystoscopy. Occasionally a large 
diverticulum can be felt bimanually. 

Cystoscopic examination at once establishes the diagnosis, and a 
cystogram taken after the injection of 15 per cent sodium iodide into 
the bladder may gauge its size and position, especially if lateral 
X-rays are taken (see fig. 1533). 

Treat7nent. If giving rise to no symptoms and discovered accident- 
ally, a diverticulum of small size may be treated expectantly. One of 
larger size, however, is liable to become infected and this complication, 
once established, is extremely resistant to all methods of treatment 
and calls for removal of the sac. 

Preliminary Treatment. The exact diagnosis of the size, shape, and 
position of the diverticulum, together with the presence of complications. 
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will have been established during the investigation of the patient. 
The renal function and the degree of infection present must be 
estimated. If the former is materially impaired and the latter is of 
marked degree, preUminary suprapubic drainage should be carried 
out, together ^vlth independent drainage of the diverticulum bv 
means of a double tube which is passed down to the depths of its 
cavity. By this means the kidneys are reHeved of all back 
pressure and the diverticulum is gradually cleansed by continuous 
irrigation. 

He majority of large diverticula are situated above and to the 
outer s^ide of one or other ureteric orifice and may burrow deeply 
mto the retro-vesical tissues, ^vith frequent formation of dense 
dhesions to the ureter, peritoneum, rectum, and iliac vessels. Good 

fof rf;® ? factors 

tor safety and success. 


desc^riblf nude preparation and amcstbesia are 

cv!w!^ ^ Suprapubic Cystotomy on page 2975. foeliminary 

™ter 0E^the°e1d“Vt“h catheter is passed up the 

uTrter on the side of the diverticulum and left in nosition A lame 

teg pSnTnd*sru'"t‘“*'- “ P’^'cd in the Trendelea- 

lertl ZcCamf. 7 “®®rted to keep the 

With the fingers of me htnf P‘’®'“'- 

is cleared from tlio ’ j ^ vesical cavity the peritoneum 
as posrihlty gat^ posterior surface of tie blaLr as far 

across. If the neritonp -j encountered, is cut 

diately dosed bl a com “'oidentally opened it should be imme- 
uiitil the neck of the cUverti" T*"* teure. Stripping is continued 
bladder are uL slLl 7 . The fingers in the 

borders defined, which iriU helu L'Td'^e-f’^ 
a combination of blunt Hi«A ^ the neck of the sac. By 

"■ith blunt-pointed curved 3*!^ f If ond cautious snipping 
Its surrounding structures thoimb tit ““ gradually isolated from 
mos^^ibffieult and tedious part of ttfo'p’emtte ‘ 

of the diverticula, “wfiritTprdimT™ “"P™" 

separation is much facilitated -^in ^ ureteric catheterisation its 

be cut acro^ and re-implauted intotTe ladder.' 

requires division and bgalurelftheT* impossible, 
two cut ends. Extreme gentleness 
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5 recruited when adhesions between the sac and the rectum or internal 
iac vessels are being divided. 

Once the diverticulum is free it is cut away from the bladder, 
ogether with the hard fibrous ring which is almost invariably present 
etween the two structures. A continuous suture of No. 2 chromicised 
atgut is inserted into the outer aspect of the cut margins of the 
iladder opening, after picking uji its edges by means of long artery 
orceps. The vesical aspect is then cxaiuined after invagination of 
he suture line by a finger from without. Additional interrupted 
utures arc inserted if necessary from outside the bladder. 

The bladder is closed with drainage around a Winsbu^y-^V^lite 
uprapubic tube and a second tube passed into the retro-vesical space 
roin w'liich the diverticulum has been removed. A careful search is 
nade for any possible rent in the peritoneum, and if found this should 
je closed by a continuous catgut suture. 

ComplicaHom. Pre-operative infection and depression of the renal 
iunction have already been mentioned. If a stone is present in the- 
iiveiticulum its presence iu no way affects the removal of the sac by 
:he method ]ust described. The presence of a growth, especially of the 
malignant variety, necessitates a much wider excision of the bladder 
ivall surroimdiug its neck. If spread has already taken place beyond 
Ihe w’all of the diverticulum into surrounding structures the operation 
tnust be abandoned. 

When pxostatic enlargement and a diverticulum co-exist, the 
removal of the gland should in all cases be deferred to a later date. 

Firm adhesions to the surrounding structures such as ureter, vas 
deferens, rectum, and large vessels on the lateral wall of the pelvis 
have already been referred to. 

Provided that bladder-neck obstruction is absent there is usually 
no post-operative residual urine. 


INJURIES OF THE BLADDER 

Rupture of the bladder usually occurs when the viscus is distended, 
and may be either intra- or extra-peritoneal. The exciting cause is 
usually a kick or blow on tbe lower abdomen, but rupture may occur 
from an excessive effort to expel the bladder contents, as in some cases 
of stricture. Intra-peritoueal rupture is commoner than extra-peri- 
toneal. In the former the symptoms are those of acute infective 
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pentomtis, and m tlie latter of a spreading suppurative infiltration of 
iie pre- vesical tissues and lower abdominal wall (fig. 1620). 

Symptoms atld Signs. There is usually considerable pain and shock 

together mth the passage of small amoimts of blood-stained urine 
accompanied by much strangury. If the rupture is e-vtra-peritoneal, 
LZ 'vill be seen in the suprapubic 

S, ' ™P<™« is intra-peritoneal, ivhen signs 

of free fluid within the peritoneal cavity will be elicited. 



at the^exteriml uri^ryTneltm Sd?™*? 

catheter is obstructed. <icpendently of micturition, and the 


without ruptme of^rblSr'^ln retention of urine 

quantity of urine. ’ * catheter \rill withdraw a l;i 


arge 


aud^d tX‘‘-peJtaef! -^^P'^tation is always indicated. 

drained with a large bladder should bo 

tubes be inserted on each sidZif tl ^ f“P''“.P'"'>‘'= ‘“tc and two smaller 
on each side of the viscns into the peri-vesical tissues. 
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no rent can be found in the extra-peritoneal aspect of the bladder, 
! peritoneum must be opened and tbc blood-stained urine removed 
m the peritoneal cavity. 

The patient is placed in the Trendelenburg position and a search 
de for the rent. If found, it is closed with a continuous stitch of 
•omicised catgut which takes up all the coats of the bladder with the 
:eption of the mucous membrane. The suture line is inverted by 
)ther continuous stitch. A large catheter is passed per urethram 
i the bladder washed out with boric lotion, which serves to remove 
j blood-stained urine or blood clot, and to test the suture line. If 
s is found to be satisfactory, the abdomen is closed after placing a 
linage-tube into the pelvis. 

The catheter is left tied in for a week to ten days. 

In some cases the intra-peritoneal rent is inaccessible, when reliance 
ist be placed on the indwelling catheter and the peritoneal drainage- 
je alone. 


CVSTITIS 

Cystitis, or inflammation of the bladder, is caused by bacterial 
^asion of the vesical mucous membrane. Under tbe same heading, 
ivever, must be classed certain non-bacterial inflammations due to 
rmal, chemical, or mechanical causes. Bacterial invasion implies 
lource of infection which may be intra- or extra-urinary, and no 
)rt should be spared in discovering and eliminating this, because 
atment directed solely to the bladder is merely symptomatic and 
Jnalogous to the local treatment of a gonococcal arthritis, wthout 
f attempt being made to cure the primary focus in the seminal 
sides or prostate. As a rule some predisposing factor is present m 
5 bladder, which causes a lowered resistance, but in some cases of 
coli cystitis no such factor is discoverable. 

The cardinal rules for the treatment of c^titis are : 

(1) General treatment during the acute stage, and avoidance of all 
forms of instrumentation, if possible. 

(2) The addition of local treatment, such as bladder wash-outs, 
during the sub-acute stage. 

(3) A complete urological and general investigation during the 
chronic stage to discover (o) the source of infection, and 
(6) the factor causing the lowered resistance in the bladder, 
and the elimination of both these where possible. 
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Factors causing lowers resistance. 

(1) Residual urine, e.g. due to prostatic obstruction, stricture, 
phimosis, meatal stenosis, cystocele, atony of the bladder, and 
certain nervous diseases such as tabes. 

(2) Injury of the bladder -wall, e.g. by catheter, sound, or bruising 
during abdomino-pelvic and bladder operations. 

(3) Foreign bodies, e.g. stone. 

(4) Growths, e.g. primary, or secondary involving the bladder from 
the uterus or intestinal tract. 

(o) Congestion of the bladder, as may result from masturbation, 
chronic cervicitis, or otlier infections of the female genital 
tract. 


Bacteriology. The commoner organisms are : 
Bacillus coli 
Bacillus tuberculosis 
Gonococcus 


Bacillus coli 
Streptococcus 

Staphylococcus 
Bacillus proteus 


} 


in acid urine. 


in neutral urine. 

in alkaline urine. These two have 
the power to cause alkaline decom- 
position of the urine by splitting 
, urea into ammonium salts. 

oc™! Mixed infections may 


Source of Infection. 

( ) oiu above, e.g. B. coli or tuberculous infection of the kidney. 

prostatitis, vesiculitis, urethritis, septic 
cathetermfon, or volvo-vaginitia in children. 

3 Lymphatic epread. e.g. from cervix or intestine. 

v^ind cystotomy, vesico-intestinal, or vesico- 


Symptoms and Signs, 
dinal symptoms of acute 


Acute Cystitis {non-tuberculous). TJie car- 
cystitis are frequency, dysuria, pyuria, and 



URINARY SYSTEM ANB 5LVLE GENITAL ORGANS 2891 

often hceniaturia. The attack usually begins with a feeling of discomfort 
wliich soon increases m iiitensity until actual pain is felt in the 
suprapubic and perineal regions. Micturition becomes more and more 
frequent, and is accompanied by intense cramp-like pain at the end of 
the act, which is referred to the tip of the penis or labia majora. The 
urine is turbid with pus and organisms and is often blood-stained, the 
amount of blood increasing towards the end of micturition and being 
due to the contraction of the bladder on its ovm swollen and engorged 
mucous membrane. Because of the low power of absorption of the 
vesical mucous membrane, the temperature is rarely raised to over 
100° P., except when a primary cause, such as a pyelonephritis or 
prostatitis, is present. In cases secondary to prostatitis or prostatic 
abscess retention may occur, necessitating the passage of a catheter. 

Investigation. During the acute stage the diagnosis is made by a 
consideration of the symptoms and signs enumerated above. The 
presence of a urethral discharge or of a tender swollen prostate as felt 
per rectum will prove the presence of an ascending cause, while pain 
on pressure in one or other loin will suggest infection from above. 

Bacteriological examiuation of the urine will identify the causal 
organism and permit the preparation of an autogenous vaccine if 
necessary. 

The source of the cystitis is of little practical value during an acute 
attack, as treatment is directed towards tlie urinary tract as a whole 
until the disease becomes sub-acute or chronic. Instrumentation is 
only justifiable in cases of retention. 


TreaivieiU. The patient should be confined to bed and placed on 
a fluid or semi-fluid diet. Large quantities of Contrexeville, Vittel, or 
barley water are administered, and an alkaline mixture, such as the 
following, is given four-hourly : 


H/ 


Pot. bicarb. 

25 grs. 

Pot. cit. 

20 grs. 

Tinct. hyoscyami 

20 m. 

Tiuct. belladonniB 

5 m. 

Spt. chlorof. 

10 m. 

Aqua menth. pip. 

ad ^ cz. 


Sig. ^ oz. 4-hourly. 


The hyoscyamus and belladonna are anti-spasmodics. The bowels should 
be opened daily by salines, which tend to relieve pelvic congestion. 
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Fomentations to the suprapubic region and hot sitz baths two 
or three times a day are invaluable, and hot enemata followed by a 
morphia suppository give great relief. Heroin, | gr. hypodermically, 
may be given six-hourly to enable the patient to sleep, and later be 
replaced by empiriii compound 10-20 grs. 

As the acute symptoms begin to subside, great relief vdll be afforded 
by irrigating the bladder with acriflavinc 1 in 8000 after cocaiuisatiou 
of the urethra. The patient is allowed up and his diet gradually 
increased, hut spiced foods, curries, meat, coffee and alcohol are 
forbidden. 

In many cases the symptoms gradually disappear, but in a large 
number, especially when there exists some primary cause for the 
condition, chronic cystitis becomes established. 

Chronic Cystitis {non- tuberculous). This may follow' an acute attack 
or be chronic from the beginning. 

Symptoms and Signs. These are similar to the acute form, but of 
a much milder character. Some frequency, mild dysutia and pyuria, 
and some vague suprapubic or perineal discomfort are complained of, 
but the frequency may gradually become more marked on account of 
the increasing contraction of the bladder. As a rule the cystitis is 
secondary to some focus of infection within or without the urinary tract, 
and one or other of the factors enumerated on page 2890 is present, 
causing a lowered resistance of the bladder. 

No urological condition calls for more careful and complete investi- 
gation, and this should be carried out in all cases. 

Roulvie Exa7nvu2lion. Acute or chronic gonococcal urethritis 'Nvill 
be recognised by examining the meatus for discharge, and by the 
bacteriological examination of the urine. Secondary infections follow- 
^^8 gonorrhoea will also be revealed in this way. Chronic genital 
infections usually leave some thickening of the epididymis, and rectal 
examination may give evidence of chronic prostatitis and vesiculitis. 
There may be a senile enlargement of the prostate or carcinoma of the 
gland. In the female, the cervix may show an erosion and other 
signs of chronic cervicitis, and a bimanual examination may elicit 
tenderness in the region of the tubes or some uterine displacement 
or deformity such as that due to fibroids or a retroverted uterus. 

Abdominal examination may discover tenderness in one or both loins 
or the presence of an enlarged kidney. The bladder may be enlarged 
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and be seen rising up to the umbilicus. The eyes and reflexes may 
show that tabes is present. 

The passage of a catheter will exclude a stricture or fibrous con- 
traction of the bladder neck and detemiine wliether residual urine is 
present or not. 

The urine varies considerably. In the terminal stages of coliform 
infections there is merely a slight haze, whereas in chronic cystitis 
secondary to prostatic and stricture cases, especially when residual 
urine is present, it may be thick and foul-smelling. Bacteriological 
examination will reveal the nature of the infecting organism. Albumen, 
pus, and sometimes blood may be present. 

Cystoscopic Examination. The passage of the cystoscope excludes 
a stricture and will show whether a local factor causing lowered resist- 
ance is present, such as an intravesical enlargement of the prostate, 
stone, or growth. 

As cystitis occurs so freq^uently and in such a variety of conditions, 
a detailed account of its cystoscopic appearances is essential. The 
following description follows very closely that given by MacAlpme in 
his book on cystoscopy, and is divided into four headings : (1) Vascular 
changes. (2) Changes in the mucous membrane — (a) desquamation, 
(6) oedema, (c) ulceration, and (d) proliferation. (3) Inflammatory 
products — (o) mucus, (6) epithelium, (c) pus, (d) blood, (e) membrane, 
(/) products of urinary decomposition. (4) Changes in the musculature 
— (a) distension, (6) trabeculation, (c) false diverticula. 

(1) Vascular Changes, The earliest sign is increase in size and 
number of the vessels, the colour of the mucosa becoming redder and 
duller (fig. 1621). Hsemorrhage may occur from rupture of some of the 
dilated vessels on to the surface of the mucous membrane, when 
the condition is described as hcemorrhagic cystitis (fig. 1622). In 
severer cases engorgement of the vessels is more marked until the 
appearance of the mucosa may resemble granulation tissue. 

It is rare to find all parts of the bladder affected equally, different 
degrees of infianunation being observed in different areas. 

(2) Cha)iges in the Mucous Membrane, (a) Desquamation : This 
IS responsible for the dull granular appearance of the mucosa due to 
poor light reflection from its surface. As regeneration of the mucous 
membrane occurs following an attack of acute cystitis and in some 
forms of chronic cystitis, epithelial proliferation may be excessive. 
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Exaggerated light reflection gives an added brightness to the surface, 
and minute glistening patches may be seen. 

Psei^o-men^raixons trigonitis (fig. 1623) is a name given to the 
epithelial proliferation occurring on the trigone of females. It results 
from long continued irritation due to chronic cervicitis or urethritis, 
and IS characterised by a fluffy, greyish-white adherent pellicle which 
never mvades the vesical mucous membrane or ureteric orifices. In 
most cases the urine is normal, but in some cases organisms, pus, and 
even blood are present. 

(6) CEdema: This gives rise to swelling of the mucosa. It is not 

a ways easy to see it through the cystoscope, except in the presence of 
some egreeo trabeculation, when the muscular strands are observed to 
ave a roun oUen appearance instead o*f the usual clear-cut edge. 
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CEdeinatous thickening of the mucous membrane is often seen 
round the internal urinary meatus in females, and is commonly 
associated with chronic cervicitis and urethritis. 

Bulloits adema (fig, 1624) resembles in appearance a cluster of grapes, 
and though often seen in cystitis is found independently of this and is 
due to lymphatic obstruction. It invariably occurs round the ureteric 
orifice if a stone is passi 2 )g through the intra -mural part of the ureter, 
its extent varying with the degree of impaction of the calculus. It is 
also seen round the base of malignant growths and the margin of vesical 
fistulaj. Small isolated bullm seen on the trigone and base of the 
bladder are commonly associated with a chronic B. coli cystitis. 



f'9- 1025.— CiStlC CISTITJH. 


fisr. 1C2G. — }H^N£ft's SouTAUv UuEa opIbicom. 


Cystic cystitis (fig. 1625) consists of isolated transparent cysts, much 
smaller than the bulla? of bullous oedema, which occur in the course of 
the minute blood-vessels of the mucous membrane. Sometimes these 
tiny cysts are stalked. They often occur in perfectly normal 
bladders, but as a rule there is a history of pre-existing chronic cystitis. 

(c) Ulceration ; Ulceration of the bladder may be due to heat, 
pressure, or cystitis, or may occur as a solitary ulcer of unknown 
origin. 

(i) Heat. This type is, in most cases, the result of diathermy 
♦ipplied through a cystoscope by an electrode for the treatment of 
bladder growths or other lesions. At first a small area of mucous 
membrane is covered by a yellowish-white slough which is raised and 
surrounded by a ring of redness and swelling, sharply demarcated 
from the surrounding healthy bladder wall. The slough does not 
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separate until healing is well advanced, and thus erosion rarely occurs, 
but, if seen, consists of red healthy granulation tissue. The bluish 
margin of a healthy cutaneous lesion is never seen. 

(ii) Pressure. Ulceration may result from the presence of a stone 
or foreign body in the bladder, or follow the tying in of a catheter. It 
is usually superficial, but in other ways resembles that due to heat. 

(iii) Cystitis. Ulceration secondary to cystitis is rare, but occasion- 
ally a small, round, or oval ulcer with undermined edges and slight 
excavation of its base is observed in bacillus coli infections. 

(iv) Solitary ulcer (fig. 1626). This is very rare, but may occur on 
the trigone. It has a deep cavity, a base covered by slough, raised 
clean-cut margins, and is surrounded by a small ring of congestion. The 
remainder of the bladder is invariably healthy. 

(d) Proliferation : Long continued attacks of cystitis are frequently 
followed by thickenings and proliferations of the mucous membrane, 
the commonest variety resembling small areas of granulation tissue 
which may be sessile or polypoid. They are frequently found at the 
margins of a ^tula or of a malignant g^o^vth (fig. 1627), and in tuber- 
culous cystitis when secondary infection has occurred. Occasionally 
t ^ may be nustaken for a neoplasm. In some cases small grey patches 
of hypertrophic mucous membrane are seen resembling leucoplakda of 
the tongue. 


(3) Inflammatory Products. If a deposit is seen on the bladder wall 
It must necessarily he of pathological origin, as the normal mucosa is 
ncapahle of secretion. Such deposit may consist of mucus, epithelium, 
pus. blood, membranes, or products of urinary decomposition. 

as mulw'r- to demonstrate by cystoscopy 

the iiriup J the preliminary lavage of the bladder. In 

bottom ^ ^ flocculent deposit which settles at the 

to thT-jr„T,rm ’■ ““y te seen which cling 

mu™ Inefs ^tent.^^' 

(6) Epithelium. (See “ Changes in the Mucous Membrane.”) 

opaoue ami ® cystoscope, has a creamy-yellow, 

S ;-.th b 1 'Viich may be altered if 

SSL il s P'*™Pl“tes. or epithelium If of vesical 

y possible to remove it by irrigation, though at times 
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shreds will adliere to an inflamed or ulcerated mucosa. When of 
renal origin, however, tlie gush from the ureter may be sufficient to 
render the medium opaque. Sometimes a semi-solid worm-like efflux 
(see fig. ISoI) is observed cmei^ing from one or other ureteric orifice, 
indicating extensive inflammatory changes in the corresponding kidney. 
Pressure over the diseased organ will often encourage its contained 
pus to pass down the \ireter into the bladder. 



rijr. lC2T.-~lMMiQ>>o?CubotK cv CA&ct>>oiu or F<;r- Bixkdivq niou jl X&iooxiL VEsau. 
UtEEua, Pol\poid1iiickemxo orki.Bnot.'M>. 
u>a Mccnca .VtaitBAM. 


(d) Blocd. Bleedjj)g is common if cystitis is present, and especially 
if congestion of the prostate has occurred. It may he produced by 
cystoscopy, however gently perfonned, and in some cases by over- 
distension of the bladder. It can occur in the form of a circumscribed 
oozing or of an actual rupture of a small artery (fig. 1628), when the 
characteristic spurting will be observed. 

(e) Membrane. Membrane formation is common in cystitis, and 
varies from a thin film which may be localised or diffuse to thick 
adherent patches often obscuring underlying ulceration. The membrane 
is composed of mucous and desquamated epithelium, and, when partially 
detached, -will be seen to float about in the distending medium. 

if) Products of urinary decomposition. Phosphatio deposits in the 
presence of ammoniacal decomposing urine are frequently seen on the 
floor of the bladder (fig. 1629) or covering any ulcerated area, such as 
occurs on a malignant growth. Oxalate stones which have descended 
from the kidney are especially liable to phosphatio incrustation. 
Excessive deposit of phosphates will, in time, give rise to soft friable 


2902 POST-GBADUATE SUBGEBY 

which may he conical (mnlbeny calculi) or spiculated. On section 
they are very hard and are irregularly laminated. 

Uric acid stones grow rather more rapidly, are single or multiple and 
of a rounded or oval shape. Their surface is smooth or finely nodular, 
they are paler in colour than oxalate stones, and on section are hard 
and concentrically laminated. 

Secondary calculi depend for their formation on two factors : 
bacterial decomposition and stagnation of urine, both of which are 
seen in many stricture or prostatic cases which are complicated by 
cystitis. They consist mainly of phosphates, are of rapid gro^vth, and 
are usually soft and friable. They are of a dirty white colour, and on 
section are granular and do not show lamination. Phosphatic stones 
may have a nucleus of calcium oxalate or uric acid, suggesting that the 



T,g. lC3a-V*«c^ Cauvu. A. C*icrtrs. B. Cr,c Am 

Ciumcs. C. CyosnuTtc Caiccic*. 

ixon^nnp s^coudary to the original stone which probably descended 
^ra sdt r r CoJsts of blood 

of crthSt, r T' Or 

SlfmaVT f Seco..^^^^ 

maybe fixed iff ™ niultiple. They are usually mobile, hilt 

pouch or ffrinn ^ ligature or wedged into a post-prostatic 

^ thickened oedeinatous folds of mucous membrane. 

the true variety "T *” * diverticulum which is usually of 

b U s We In^hnin ‘'T ™ “PP'-^otly fed stone is of a dumb- 
M stape, one half lymg m the bladder and the other half in a diverti- 


blad£r'^wa°U are rormfn™nd trabcculation of tin 

obstruction witli ^ degree of ureteric 

TtoTearto ^ ™ uppir urinary tract. 

Ibis leads to varymg degrees of hydro-ureter and hjLnephrJsis and 
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to diTOJiic interstitial ncpliritis of the Iddneys from fibrosis. Prijiiary 
calculi sooner or later give rise to secondary cystitis, and ascending 
spread of this infection to the kidneys is only a matter of time, with 
disastrous results to the patient. Innocent and malignant gro^vths are 
rare complications. 

Symptoms and Signs. These consist of (1) pain ; (2) hoeraaturia ; 
(3) frequency, and (4) alterations in the character of the urine and 
sometimes of the stream. Tliere is frequently a history of an attack 
of renal colic due to the descent of the nucleus of the stone from the 
Iddney. If the calculus is fixed, or if of large size and smooth, or if 
a number of faceted stones are present, there may be no symptoms 
at all. 

(1) Pain. This is due to contraction of the bladder on the stone, 
and is increased if the latter is rongh or spiculated, being thus greatest 
in the presence of an oxalate calculus. It occurs at the end of micturi- 
tion, and is referred to the tip of the penis or labia majora, but often 
takes the form of intense griping in the perineum. The pain is worse 
during the day or on jolting, on account of pressure of the stone on the 
sensitive trigone ; at night, when the calculus rolls back on to the Jess 
sensitive area of the bladder, pain may be absent. In children the pain 
is accompanied by screaming and pulling at the foreskin. 

(2) Hamaiuria usually occurs, but is never profuse and is character- 
ised by the appearance of a few drops of blood at the end of micturition. 

(3) There is usually some increase in frequency of micturition, but 
in aseptic cases this occurs only in the day time. 

(4) The urine may contain oxalate, uric acid, or phosphatic 
crystals, some pus cells, epithelial cells, and usually blood. The stream 
IS as a rule normal, but may be intermittent from temporary obstruction 
of the internal urinary meatus by the stone ; in children complete 
blocking and retention may occur. When infection supervenes, there 
is a constant suprapubic ache, an increase of all the symptoms, and the 
frequency and dysuria become equally marked by night as by day. 
The urine utII contain pus, mucus and organisms, while frequently 
ammoniacal decomposition will occur producing a characteristic 
offensive odour. 

In the case of secondary stones the symptoms are tliose of the 
primary condition, such as oh^tmetion due to prostatic hypertrophy 
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or fibrosis, or to urethral stricture. In some cases phosphatic stones 
may form without producing any s 3 uiiptom which would suggest their 
presence- In other cases an exacerbation of symptoms occurs. Ascend- 
ing infection to the kidneys \ 7 ill produce the characteristic symptojns 
of pyelonephritis, and in time lead to renal insufficiency and the death 
of the patient. 

Diagnosis. This is made by a consideration of the symptoms, 
routine examination, cystoscopy, and X-ra 3 rs. Previous attacks of 
renal colic or operations for stone are significant features, and the 
characteristic terminal dysuria referred to the end of the penis, and 
bleeding at the end of micturition, aggravated by movement and 



relieved by rest, should lead to a provisional diagnosis of stone. 
Examination of the external genitals and rectal examination may be 
normal or may reveal the presence of urethral or prostatic obstruction. 
A calculus can but rarely be detected blmanually, and tlien only 
if large and in a child. 

Cystoscopic examination is essential and will give exact infomiation 
as to the presence of the stone or stones, their size, position, shape, com- 
position, and attachments (if any) to the bladder wall, or their relation 
to a possible diverticulum (figs. 1631 and 1032). The condition of the 
bladder can be ascertained and the presence determined of trabeculation, 
diverticula, intravesical projection of the prostate or a grou'th- The 
degree of secondary cystitis is observed, but much irrigation may be 
necessary before a clear view of the bladder can be obtained. In 
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diildren this examinatiou should be carried out under an anajsthetic and 
a small “ baby” observation cystoscope employed. 

DifRcuUies in diagnosis may arise in the case of phosphatic incrusta- 
tion of a malignant growth, and cystoscopic experience is essential foi 
a correct interpretation. 

Radiography should be employed as a routine (fig. 1033), not merely 
to verify the cystoscopic hudings, but to exclude a stone in one or 
other half of the upper urinary tract. Reliance must never be placed 
solely on this method of examination for the diagnosis of a vesical 



calculus, as in many cases a negative radiological report has been 
followed by positive cystoscopic findings, especially in the case of a 
large phosphatic calculus situated in a post-prostatic pouch. 

Treatment. The treatment of secondary calculi must be regarded 
in the light of their causal disease ; if this consists of prostatic 
hypertrophy necessitating prostatectomy, the stones are merely an 
incident and are removed during the preliminary cystotomy. 

In stricture cases, prelimiuary dilatation \vill usually allow the 
subsequent extraction of the stones to be made by instrumental means. 
In the absence of such causes, litholapaxy is the instrumental procedure 
of choice for all primary and secondary stones, but certain conditions 
may render this impossible, e.g. too large a stone, or one not lying free 
in the cavity of the bladder, the presence of diverticula, growths, a 
contracted bladder, or severe and persistent cystitis, all of which 
call for suprapubic lithotomy. 

Young male children must also be treated by operative measures. 
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Foreign Bodies. Foreign bodies niay be introduced into the bladder 
tbrougli tbe urethra or make their way by ulceration through its wall. 
In the first category are included thermometers, thermometer cases, 
pieces of slippery elm bark, hairpins (fig. 1634), slate pencils, guides and 
the broken portions of a catheter. They occur chiefly in women, and 
in most cases are introduced by tbe patient. The second category is 
composed mainly of silk ligatures which have been used in operations 
on the female genital organs. 

Symptoms and Signs. These depend on the shape of the foreign body 
and may be absent for some time if it is smooth and round. Infection 
is either introduced at the same time as the foreign body or is likely to 



fit minnit w Bladder, Cotkbed »y 
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fit. Ic35.— roBTios or Catueter Gjuspes at 
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occur shortly aftenvards, when the symptoms of cystitis become 
superadd^. If alkaline decomposition of the urine and phosphatic 
incrustation result, ^uiptoms resembling a vesical calculus are produced. 

Biagnosis. This is made by a consideration of the symptoms, 
xoutme examination. X-ray, and cystoscopy. Cystoscopie examination 
my reveal the nature of the foreign body, except when it is obscured 
by a complete coating of phosphates. 


Treatment. Unless severe cystitis is present, an attempt should be 
made to ciush off the phosphatic envelope hy cystoscopie litholapaxy, 
especially in females, and to remove the fragments by an evacuating 
caMula and bulb. Extraction of the foreign body, if in the nature of a 
haurpm or thermometer case, is often subsequently possible by means 
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of Young’s cystoscopic rongeur (fig. 1G35) or cystoscopic forceps intro- 
duced tlirough an operating cystoscope (fig. 1C3C). If the foreign body 
is a thermometer wliich is brittle, or of a shape rendering perurethral 
extraction impossible, there should be no delay in removing it supra- 
pubically and draining tlie bladder for some days to diniinisli the severe 
cystitis which is so frequently present. 



Fig. 1G30.— WmiouwAL or UAiRrtx rw>a Bladdcb srCTsroscoric FoRcsra imroiucrd tkrocou * Carsx 
UtaUi OrtEUTuo CiSTO CBcruRosccrt. A. CtSTvscoric B, Seltiosal view. 


LITHOLAPAXY 

Litholapaxy is the method of choice for the removal of stones, 
except when they are too large or not lying free in the bladder cavity. 

The urethra must be capable of admitting a lithotrite of adequate 
size, any stricture or narrowing of the meatus being dealt with 
previously. 

In some cases the calculus is merely a complication of or co-exists 
^vith other conditions requiring suprapubic drainage or removal, in 
which case it is extracted during the cystotomy. Such conditions include 
prostatic hypertrophy, diverticula, growths, and certain infections of 
the bladder and kidney which will not respond to simpler measures. 

In this coxmtry the number of patients sufiering from vesica! 
calculus is limited and the urologist is rarely able to attain the skill of 
his Indian colleague. Fortunately the introduction of the cystoscopic 
lithotrite has more than made up for this lack of experience and is most 
satisfactory in the hands of the practised cystoscopist. By its means 
all parts of the calculus can be crushed into pieces small enough to 
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pass tkrougli the evacuating camiula before withdrawing the lithotrite. 
The best instrument is that of Canny RyaD, which is made in various 
sizes. It resembles the ordinary blind lithotrite,” but has a 
lateral cystoscopic sheath welded on to it, through which the 
telescope is passed and the bladder irrigated. An obturator is fitted 
during the passage of the instrument (fig. 1G37). 

Canny EyalPs cystoscopic evacuating cannula (fig. I CSS) and bulb 
(fig. 1839), also made in various sizes, enable the surgeon to make sure 
that all fragments have been aspirated before removing the instrument. 

Young’s cystoscopic rongeur is an instrunient which should always 
be at hand (fig. 1 640). In some cases of soft phospbatic stone or of a stone 
which has formed round a ligature or foreign body, or for the extraction 
of an isolated fragment, it is invaluable. 

As a rule during the operation only the first two instruments are 
passed, with the result that damage to the urethra is reduced to a 
minimuiru 

Preparation. It is rarelj- possible to reduce the degree of urinary infection t>y tb® 
use of drags, and after diagnosis the sooner the etone is crushed the better. 

Two vegetable laxative pills are given 48 hoars before operation, a light diet oa 
the day before, with plenty of glucose barley sugar to suck, and an enenja early 
on the morning of the operation. The pubes and scrotom are shaved and painted with 
3 per cent picric acid in spirit the night before. 

A nasthesia. Gas and oxygen preceded by intra-rectal avertin and y gr. atropine 
is advisable. 

Position. The patient is placed in the htbotomy position, care being t.-»l.'en 
place thick wads of cotton wool between the calves »• ' the legs and the lithotemf 
poles. “ 
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Ojperatimi. A 28/32 Charriere lister’s steel sound (fig. 1041) is passed 
to ensure the patency of the whole urethra. A cystoscopic lithotrite 
of a size suitable to that of the stone, with obturator in position and 
well lubricated with lubafax, is gently passed into the bladder in the 
manner described for the passage of a cystoscope (see page 2718), and 
held in position by a cystoscopic clamp. The obturator is removed 
and the bladder washed out with either boracio lotion (1 oz. to a pint) or 
oxycyanide of mercury 1 in 8000 until the return flow is clear, and 
distended tvith 10 to 12 ozs. of the solution introduced with two 
0-oz. bladder swinges (fig. 1G42). This amount is suggested as an 
average quantity, and is based on the consideration of two 
opposing factors ; (1) During the crushing process the medium tends 
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A. B. 

i'lg, JiiH, — CJsroscorJfl Lin»ot-*wxr. l-rot* GKiareo »r Javcs or LituoTsijt. 
A. Cvaroscorio view. )•. Scctionii. view. 


the male, or moving blade, on it (fig. 1G44). It is lifted well away from 
the bladder floor by depressing the ocular end of thelithotrite (fig. 1645), 
the telescope is withdrawn sliglitly to prevent breaking of the light 
bulb by stone fragments, and the calculus is crushed by firm but slow 
rotation of the screw until the male blade has fully engaged with the 
female (fig. 1040). The telescope is pushed home and another stone or 
fragment selected, grasped and crushed. The procedure is repeated 
until the surgeon is sure that the largest remaining fragment is small 
enough to pass through the evacuating cannula. At times, in spite 
of the most skilful manipulation, some degree of bleeding occurs which 
may obscure the view. In this case the bladder is emptied, washed 
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out two or three times, and re-distended. If still no view can be 
obtained, J oz. of adrenalin 1 in 1000 is mixed with i oz. of boracic 
lotion, injected into the bladder and left there for a few minutes, after 
which the viscus is again w-ashed out and distended. Adrenalin, when 
injected directly into the bladder without coming in contact with tlie 
urethra, is perfectly safe in any concentration and is a most effective 
hasmostatic. A^Tien all fragments have been crushed, the telescope is 
removed, the obturator inserted and the lithotrite withdrawn, after 
rotating it through 180° so that the closed jaws are pointing upwards. 
The largest cystoscopic cannula that the urethra will admit is selected, 
well lubricated, the obturator inserted, and passed into the bladder. The 
obturator is removed and the stopcock immediately closed to prevent 
escape of lotion. The evacuating bulb, completely full of liquid and 
mth closed tap, is connected to the cannula and both cocks are opened. 
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bulb is then removed, and the bladder is emptied, washed out until the 
return flow is clear, and distended with lotion. The telescope of the 
cannula with tested bulb is introduced, the cords affixed, the light 
switched on and the vesical cavity thoroughly explored. Should any 
fragments of stone be seen, the aspiration process must be repeated. If 
a fragment should unfortunately be found which is too big for aspiration, 
but of a size permitting its passage through the urethra, an attempt 
may be made to extract it with Young’s cystoscopic rongeur 
(fig. 1G4S). 

The evacuating cannula is withdrawn, the rongeur passed, the 
obturator removed, and the bladder washed out and distended. The 



telescope, wth tested bulb, is inserted, and |the instrument rotated 
through 180® so that its jaws point downwards. The blades are opened 
by drawing the handles apart and are closed on the fragment {fig. 1 649). 
The telescope is ^vithd^a^vn and the instrument removed after again 
rotating it through 180®. Should the fragment not permit of removal 
by Young’s cystoscopic rongeur, it indicates faulty technique during 
the stone crushing, and this process, followed by evacuation, must be 
repeated. 

Mlien the surgeon is satisfied that the bladder is all clear, the 
telescope is removed, the viscus emptied, and a No. 12 or 14 English 
gum elastic catheter tied in and its position tested by a wash-out wth 
lotion. A spigot is inserted and the patient returned to bed. The 
bladder is washed out twice daily for two days through the catheter, 
after which the latter is removed. 
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Co7n2)lications. These are uncommon, and include Iiffiraorrha^e 
catheter fever, and epididymitis. 

Hemorrhage during litholapaxy has already been described. If 
it continues after the operation, it is usually controlled by the indwell- 
ing catheter which in some cases may be left in for longer than two 
days. 

“ Catheter ” or urethral fever and epididymitis are both duo to 
infection, and are described elsewhere (see pages SOTl'and 3045). 



Iij. IiU9 — Stum EkcuissD i.y Jaw* c 
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Suprapubic Litbolomy. Itulicaliotis. ( 1 ) Vesical calculus when 
secondary to or associated with some condition which in itself requires 
opera ive treatment , (a) vesical calculus secondary to prostatic 
^e rop y , ( ) calculus associated w-ith vesical growth or vesical 
diverticulum ; (c) severe cystitis requiring suprapubic drainage. 
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G) Urethra. Urctliral stricture is no contra-indication to litho- 
lajjaxy, as an adeq^itate calibre can easily be acquired by preliminary 
continuous dilatation with indwelling catheters. 

Operation. The patient is prepared and ancesthetised and supra- 
pubic cystotomy is performed, as described on page 2975. The bladder 
wound is enlarged in an upward direction, two fingers of the right 
hand inserted into the vesical cavity and tlie diagnosis made 
by preliminary cystoscopy confirmed. At times, especially when 
multiple calculi are present, the cystoscopic findings must not be relied 
upon in themselves, as some small stones may have been obscured by 
the presence of larger ones. The calculi are removed either with a 



finger or with lithotomy forceps (fig. 1050), and the bladder thoroughly 
explored after their removal, self-retaining retractors being used for 
this purpose if necessary. 

Further procedures depend on the conditions which were diagnosed 
by cystoscopy and confirmed during operation — thus a diverticulum is 
removed and a growth fulgurated or excised. 

In no case of calculus should a one-stage prostatectomy be per- 
formed. The closure of the bladder with drainage and the after- 
treatment are described on page 2978. 


NEW GRO^VTH8 OF THE BLADDER 

New growths of the bladder are commoner in men than in women. 
They may be innocent or malignant, the former usually occurring 
between the ages of 25 and 40, and the latter between 40 and 60 years. 
The majority are of epithelial origin, but connective tissue tumours 
are occasionally found. 

The bladder may be involved secondarily by malignant growths 
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of the uterus (see fig. 1627), or from the bowel, when a vesico-intestinal 
fistula may become established (see fig. 1676). 

Secondary implantation of the bladder may also result from a 
villous carcinoma or papilloma of the renal pelvis, which S 2 )rcads by 
continuity down the ureter. 


(a) Innocent GtoivOis (epithelial orighi). The commonest 
mnocent vesical growth is a papillonia whose surface is covered Mith 
villi, and which is usually pedunculated (fig. 1651), but occasionally 
sessile. In two-thirds of the cases the growth is single. The area most 
frequently affected is situated above and to the outer side of one 
ureteric orifice, although no part of the viscus is exempt. 



r,f. IC51 Isnoce,, VeaicAt G»o^ {Author; ca«.) 
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frequent after tlieir removal, though not necessarily in the same 
situation. 

If treatment is ^\'^thhel(l, an apparently innocent papilloma may 
change its character by becoming irregular and sessile and may involve 
the subjacent muscular tissues, as shown by puckering of the surround- 
ing mucous membrane (see fig. 1652). Owing to its delicate structure, 
ulceration, with consequent hoiniorrhage, is extremely likely to occur, 
and cystitis, although absent in the early stages, may super\’ene, 
especially if instrumentation has been carried out. In neglected cases, 
death will ensue from hiemorrhagc, cystitis, and ascendmgrenal infection. 

Sympioins and Signs. The cardinal symptom of a papilloma is 
painless hsematuria, though, if complicated in the later stages by 
cystitis, the tyi)ical sjnnptoms of the latter become superadded 
and consist of frequency, dysuria, and pyuria. A sudden burst of 
hffimaturia which is brought on for no apparent reason and ceases 
suddenly is a sjTuptom which, without exception, calls for immediate 
urological investigatiou. The amoimt of bleeding may vary from a few 
drops at the end of micturition to a unitotm staining of the urine 
indistinguishable from renal hsematuria. It is due to blood being 
squeezed out of the papilloma by the contraction of the bladder wall, 
much in the same way as water out of a sponge, its amount depending 
on the degree of ulceration present. Unfortunately, the initial bout of 
haematuria, especially if of short duration, is often followed by a period 
of some weeks or months of complete freedom from all symptoms, 
which, in many cases, gives the patient a false sense of security which 
may even be shared by his medical attendant. During this period an 
increase in size of the growth is taking place, and in some cases the 
transition between innocency and malignancy has already occurred 
before a second bout of haematuria takes place. Pain, other than 
that due to cystitis, is rare, but may be produced by attempts on 
the part of the bladder to expel the growth, whereby a portion of it 
becomes caught and gripped by the internal urinary meatizs at the end 
of mictiurition. Terminal dysuria, referred to the tip of the penis, will 
ensue and fragments of growth will occasionally be found in the urine 
from which, however, no differentiation between innocency and malig- 
nancy can be made. Retention from complete blocking of the posterior 
urethra and clot retention from excessive hsemorrhage are both rare. 

Diagnosis. This is made by a consideration of the symptoms, 
routine examination, and cystoscopy which is always essential if a 



2918 


POST-GRADUATE SURGERY 

patient complains of painless haematuria. Examination of the external 
genitals is normal, as is the rectal examination of the prostate and 
bladder base. The urine may or may not contain blood, depending 
on whether an attack of haematuria is in progress, and occasionally 
fragments of gro^vth are found. Pus and organisms are present if 
secondary infection has occurred. 

Cystoscopy is the sole method of establishing the diagnosis, and no 
great experience is necessary to distinguish between a typical ijinocent 
papilloma and a malignant growlli. An innocent papilloma is 
characterised by its pedicle and by its delicate semi-translucent villi, 
which float in the fluid medium in the bladder of a patient usually 
imder the age of 40 years. A malignant growth is sessile, with irregular, 



stimted villi, and occurs in older people. Surrounding infiltration and 
puckering of the mucous membrane and often bullous oedema are 
present. Areas of necrosis can usually be seen on its surface, and 
bleeding during cystoscopy is the rule. 

Abordexline case (fig. 1652) which eadiihita characteristics of both the 
foregoing varieties is most difficult to diagnose, even \vith great cysto* 
scopic experience, and the exact character of the gro\rth is freq^uently 
ascertained only after operative removal followed by microscopy, or 
by the result of diathermy treatment 

A grov.'th covered by phosphatic incrustation is generally malignant 
and may resemble a stone. 

TreaUnoit, Innocent papillomata may be removed by either the per- 
urethral or the suprapubic route. Per urethram, the growth is destroyed 
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by diatlienny applied through an electrode. This may be carried out 
either in a series of treatments \uuler local anajsthesia in the consulting 
room, in an out-patient department, or under gejieral anresthesia in 
a nursing home or hospital, \vhere massive fulgiiration is applied to the 
growth Avith a big terminal introduced through an operating irrigating 
cystoscope. 

By the suprapubic route the bladder is opened by cystotomy and 
the growtli either excised, preferably with a diathermy knife activated 
by the cutting current, or fidgurated by large flat electrodes. Which- 
ever method is used it cannot be too strongly emphasised that the 
patient must he cj'stoscojied at three-monthly, then six-monthly, and 
finally at yearly intervals for the rest of his life, as, although the 
removal of the growth is comparatively easy, no guarantee from future 
recurrence, either at the same site or in entirely fresh situations, can 
be given, since the oetiology of a vesical papilloma is unkuomi and the 
cause of the original growth is quite impossible to eradicate in the light 
of our present knowledge. 

(6) Malignant New Growths (epithelial origin). Carcinoma of the 
bladder is usually of either the squamous- or spheroidal-celled variety, 
and may occur in three distinct forms : 

(i) Malignant papilloma. This in some ways resembles an innocent 
papilloma, and may be pedunculated or sessile (fig. 1652). The villi, 
however, are more closely arranged and are irregular and stunted. If a 
pedicle is present, it is much thicker and harder and, as a rule, some 
induration and puckering of the surrounding mucous membrane is 
evident. Irregular sloughing is a prominent feature. 

(ii) Epitheliomatous ulcer (fig. 1C53). In this variety, there is a flat 
irregular area usually on the floor of the bladder with everted edges 
and an ulcerated base. 

(iii) Diffuse nodular growths. These consist of sessile, multiple 
tumours which show an occasional tendency to the formation of villi 
which are flat and stunted (fig. 1654). Any part of the bladder maybe 
involved and secondary infection is exceedingly common. 

AVhatever the variety of growth, infiltration of the submucous and 
muscular tissues soon takes place with involvement of the nerve supply, 
and, in the later stages, of the prostate and vesicles with rapid spread 
to the neighbouring lymph glands and other structures on the floor of 
the pelvis. Adhesions to and perforation into the vagina, uterus, 
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rectum and intestine may occur, and in rare cases secondary deposits 
are found, most commonly in the lungs and liver. 

Symptoms and Signs. As in innocent gro^vtlls, the earliest symptom 
is painless hmmaturia, which may at first be intermittent. Soon, how- 
ever, it becomes continuous and severe exacerbations of h$morrhage 
may occur. Frequency is an early symptom in the majority of cases, 
and though usually due to cystitis, can be present without secondary 
infection, and is equally marked by night as by day. Pain may occur 
early or be delayed for a time if the growth is of the papillomatous 
type, and is due to cystitis or nerve involvement. The former is 
terminal and is felt at the end of the penis ; the latter is referred to the 



suprapubic region, to the perineum and,* in the later stages, down the 
backs of the thighs from involvement of the sacral plexus. This pain 
can e exceedingly severe and is slowly progressive, leading to rapid 
exhaustion of the patient from loss of sleep. The urine may be clear 
e ear y stages, but usually bleeding and infection are present, and 
occasionally portions of growth. 


Tnt ^ made by a consideration of the symptoms, 
exanunation, and cystoscopy. Xwo clinical types of the 
se are escn ed . in the common variety hjeraaturia is the chief 
^iptom, as with an innocent grmvth. In the less common variety, 
symptoms of cystitis are the most marked features, the condition thus 
resem in^, stone, innocent enlargement, or malignant disease of the 
prostate. ° 
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Examination of the external genitals is normal, but rectal 
examination will often reveal a thickening or the presence of a 
hard plaque in the region of the bladder base beyond the pro- 
state. Occasionally a soft doughy mass can be palpated in this 
situation. 

Cystoscopy is essential for establishing an exact diagnosis, and no 
difficulty is experienced if a typical carcinomatous ulcer or malignant 
papilloma is present, having on its surface areas of ulceration with 
surrounding infiltration of the bladder wall. As has been stressed 
under “ Innocent Growths,” the borderline case is the one presenting 
the greatest difficulty, and the exact character of the tumour can only 
be determined by microscopy after operation, or by observing the 
effect of diathermic fulguration, each treatment, in the case of an 
innocent growth, being followed by a definite diminution in the size 
of the tumour. During cystoscopy a careful search should be made for 
the presence of secondary growths. 

The removal of portions of growth by cystoscopic forceps or 
Young’s cystoscopic rongeur is deceptive, as subsequent pathological 
examination frequently suggests a benign condition when in reality a 
malignant tumour is present. 

Treatment. (1) Rcsedioji.: A frankly malignant growth, if in a 
situation which is accessible by surgical means, should be removed 
suprapubically with the whole thickness of the bladder wall and a 
surrounding healthy margin. The diathermy cutting current will be 
found exceedingly useful for excision of such tumours. If the ureteric 
orifice and intra-murai part of the ureter are involved, implantation of 
the ureter into the upper part of the bladder wound will be necessary. 

(2) Cystectomy : In advanced cases of malignant disease the only 
treatment which offers any hope of cure consists of the implantation of 
the ureters (usually into the bowel), followed by complete removal 
of the bladder. Unfortunately, both resection and cystectomy are 
often rendered impossible by the general condition of the patient and 
the state of the renal function, when palliative methods become the 
sole form of treatment. 

(3) Peruretliral diathermy’. Cystoscopic diathermy is only justi- 
fiable in borderline cases in which it is impossible to establish a 
diagnosis of either innocency or malignancy. The in-patient or nursing 
home method should be adopted, and as much as possible of the growth 
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destroyed at one sitting by the use of a large terminal and an operating 
irrigating cystoscope. If cystoscopic examination a month later does 
not show a marked improvement, no time should be lost in excising 
the growth suprapubically. ° 


(4) Palliative IreatmeM ; (i) Operative. Growths unsuitable for 
resection or cystectomy, either on account of their position or of the 
general condition of the patient, may be fulgurated suprapubically by 
large flat electrodes, or sometimes by the perurethral route with a largo 
cystoscopic terminal. By this means many of the distressing symptoms, 
due to cystitis, are diminished and the patient’s life made tolerable for 
many months. Clot retention, if not relieved by an evacuating 
cannula and bulb, is occasionally an indication for cystotomy. Per- 
manent cystotomy, though of great value in diminishing cystitis, by the 
establishment of suprapubic drainage with its easier means of washing 
out the bladder, is useless for the relief of painful spasms due to 
nerve mvolveiueut and may even add to the patient’s discomfort. 
Implantation of the ureters into the bowel is equally valueless for a 
Similar reason. ^ 


(u) Medical. Profuse hiematuria may respond to bladder wash- 
outs or continuous irrigation with hot silver nitrate solution, 1 in 8000, 
through a two-way catheter. If a catheter is employed, instilla- 
tions of adrenahn arc safe and may be efficacious: Injections of 
m ie'i'5'’ed at first by empirin 

^ I'^Uadonna suppositories, hut 

mnrnhi f ypodermic injections of ever-increasing doses of 

Xvt Pam dun to cystitis can be 
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‘ril be foTT f hydroclilorio acid to a pint of water 
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Treatment of Growths of the Bladder. 

(1) Perurethral route : Cystoscopic diathermy. 

(а) Out-patient or ambulatory method. 

(б) lu-patieut or nursing home method. 

(2) Suprapubic route : (a) Diathermy with or without excision. 

(6) Partial cystectomy. 

(c) Complete cystectomy. 

Genito-Urinary Diathermy Machine (fig. 1055). 

In genito-urinary surgery, high frequency currents possessing 
distinct physical characteristics are used, the two principal modalities 
being the diathermy coagulating and the diathenny cutting currents. 
These differ both in their electrical qualities and in their action on the 
tissues. 

High frequency currents constitute a form of electrical energy 
which does not stimulate motor nerves and can be applied to the body 
in sufficient strength to produce a local effect without causing injury 
to the organism as a \rhole. These currents can be briefly described 
as being alternating in character with a frequency above 10,000 cycles 
per second, though in actual practice the number of oscillations are 
more of the order of one to six million per second. 

Por use in surgery the currents are generated by means of an 
oscillatory circuit consisting of (1) the condenser ; (2) the spark gap ; 
and (3) the solenoid, connected in series so as to form a closed circuit 
of low ohmic resistance. 

AVhen the condenser is connected to a suitable source of supply (low' 
frequency alternating current), the potential of this charge is gradually 
built up until it is sufficient to overcome the resistance of the air space 
between the spailc gap electrodes. Wbeji this has been reached, the 
energy stored up in the condenser will discharge in a rapid succession 
of oscillations across the ionized air space and will generate high 
frequency currents in the conductors composing the circuit. 

This phenomenon goes on with decreasing amplitude of the oscilla- 
tions until the condenser is discharged. If the condenser remains con- 
nected to the supply source it will immediately regain its charge and 
repeat the process described, so that groups of oscillations wth short 
intervals between them are produced. 

Each group starts with maximum amplitude W'hich rapidly falls to 
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zero, owing to various losses in the circuit called “ damping losses.” 
The rate at which these groups of oscillations occur is termed “ spark 
train frequency,” and this, with the “ damping ” factor, has an 
important bearing in the action of liigli frequency currents on the 
tissues. 

Highly damped groups of oscillations, wth relatively long intervals 
between each, are characteristic of the diathermy coagulating current, 
whilst undamped or only slightly damped oscillation groups, with no 
perceptible interval between each, are characteristic of the diathermy 
cutting current. 

The machines generating these two forms of current have much in 
common. They consist of : 


(1) Static high tension transformer, which raises the voltage of 
the mains supply for charging the condenser. 

(2) Condenser, in which the electrical energy is stored, until it 
has reached a potential which uill break down the insulation 
of the spark gap. 

(3) Spark gap, between whose electrodes the discharge takes place. 

(4) Oscillating coil or inductance, in which the electro-magnetic 
waves are principally generated. 


The capacity of the condenser and the shape and size of the induct- 
ance determine the frequency of the oscillations, while the design of 
the transformer and the spark gap, to some extent, control the spark 
tram frequency for a given circuit. 

The inductance usually consists of two separate coils, one fixed and 
connected m series with the condenser and spark gap, the other in close 
proximity to the first one, but arranged in such a way that its position 
m relationship to the fixed coil can be altered. 

In tectoical language this is described as a “coupled circuit." 
Ihe movable coil has no dbect connection iritb the prbnaiy or tod 
^ cun-ent circulating in the former is the result of mutual 
c ion. y c anging the position of the movable coil the strength 
ot the current can be regulated. 

movable coU, suitable conductors lead the 
0 e patient, and in this circuit are included two small 
balancing condensers and an ammeter. 

are ‘lie components of a diathermy apparatus 

gne o produce highly damped oscillations with a frequency 
of one to two million cycles and the resultant current is delivered at a 
potential sufficiently elevated to overcome the tissue resistances. 





2920 POST-GRADUATE SURGERY 

Such a circuit, as described above, can be adapted for the generation 
of a cutting current in the following way ; The spark train frequency 
must be increased by alteration of the spark gap and the damping 
losses reduced to a minimum by eliminating the moving coil and 
generally the ohmic resistance of the circuit. The patient in this case 
is directly connected to the oscillating coil. The oscillating constant 
of the circuit is reduced so that “ spark trains ” oscillate at five to 
six million cycles per second. The resulting current is only slightly 
damped and has all the characters of an almost uniform high frequency 
alternating current, but the current does not penetrate tissues to the 
same extent as a damped current. 

If this current is applied by means of a fine needle or ^vi^e loop 
electrode an intensely hot arc is formed ; this disrupts the tissue cells 
at the point of application in the same manner as a sharp instrument 
in other words, it cuts. The action is similar to that of an oxy- 
acetylene flame on metal, the destructive arc being essentially local in 
action and without marked spread of heat to adjoining parts. 

Both cutting and coagulating currents are apphed in the same way, 
that is, by means of an active and of an indifferent electrode. The latter 
is generally constructed of a lead plate of such a dimension that the 
current density per surface unit never reaches a value which would 
produce redness of the sknu. A plate 8 in. x 6 in. answers the purpose 
for most surgical work, though in some cases it is better to employ a 
broad leaden belt round the patient’s abdomen. It is essential that the 
whole surface of this indifferent electrode should be in contact ^-ith 
t e patient s skin. The practice of interposing a pad soaked in strong 
sa t so ution has the double advantage of ensuring contact and lessening 
tJie resistance of the skin. 


(1) Perureiliral route: Cystoscopic diathermy. 

This can be carried out in two different ways : (a) Out-patient or 
am u a ory method, imder local anaesthesia ; and (6) In-patient or 
nursmg home method, under general aujestliesia. 

or AmbulcUorT/ Method. The great advantage of 

-inrl ° f '^th the patient’s occupation, 

T consulting room or out-patient department at 
t-Tio crvals. When most of the growth has been destroyed 

m erva s are increased and the patient finally attends once a year 
for cystoscopic examination as a precautionary measure. 

AltJiough growths can be removed by diathermy, their cause of 
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origin is unknown, and this presumably is still present after treatment, 
which emphasizes the importance of an annual examination in order 
to anticipate any possible recurrence. 

.tVuibulatory perurethral diathermy is the method of choice for 
imioccnt growths and for certain borderline cases in which a definite 
diminution in size is observed after each treatment. 

Prci>aTatiQn. The patient ia placed on heiamine 10 grs. before meals, and an acid 
mixture after meals for at least three days before each treatment. At the end of the 
sitting an alkaline draught is given, together with empirin compound 10 grs. and 
quinine hydrochloride 1 grs. -Ukalis are continued for three days to allay post- 
instrumental dysuria, and are followed by hexamine and acids for at least another 
three days. It is wise to arrange /or the treatment to take place late in the day, so 
that the patient may go straight home to bed. 
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Essential Equipment. Cystoscopic couch and clamp. Irrigating stand filled with 
oxycyanide of mercury 1 in 8000 at 105* F. 

Single catheterising cystoscope. 

Diathermy electrodes (fig. 165G). 

Diathermy machine, footswitch, cables, and lead belt. 

Technique. The patieut, if a male, is directed to pass all his water 
and is anaesthetised as described on page 2690, In the female no anaes- 
thetic is necessary. The lower garments are removed and the patient 
is placed in the lithotomy position on the cystoscopic couch, the leaden 
belt buckled round the waist and comiected to the diathermy machine. 
The penis, \vith retracted prepuce, or the vulva, is ^vashed with lotion 
and the part isolated mth a lithotomy towel. In cases of small or 
medium-sized g^o^vths situated in an accessible position, a single 
catheterising cystoscope with tested light is selected, lubricated with 
lubafax and passed into the bladder, where it is fixed by the cystoscopic 
clamp. The viscus is washed out until the return flow is clear and 
distended, care being taken to cease the moment the slightest discom- 
fort is noticed. The telescope is inserted and the largest diathermy 
electrode that will fit the sheath is passed and connected to the other 
cable of the machine. The light cords are attached, the light smtehed 
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A. B. 

Fig. 1657.— DUTHEisY to Ih^qcest Veskae PabujOma, A. Cvsiowno view. B. SECiiosit visw. 


on and treatment begun, the surgeon sitting in front of the patient. 
The clamp is removed, and after a brief survey of the bladder and 
groivth, the electrode is brought into the field of vision by pushing it 
further into its sheath. By a combination of the three processes of 
pushing the electrode further into the bladder, turning the Albairan 
lever which deflects it, and general movements of the cystoscope itself, 
contact is made with the most prominent part of the growth. The 
ennent is then turned on by the footswitch. Bubbles of hydrogen gas 
at once appear at the tip of the electrode and the growth quickly 
turns white by coagulation over an area varying in shse with the strength 
of current used (fig. 1657). After a few seconds the current is turned 
off and the electrode is moved away, when a small black pit will often 
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be seen ut the centre of the coagulated area, showing where actual 
burning of the growtii has occurred at the point of contact. Frequently 
this charred area adheres to the electrode and a sliarp pull is required to 
free it, when a portion of growth may come away and necessitate 
removal by withdrawing the electrode into its sheath. This usually 
knocks off the adhering portion of growth but, if it fails, the electrode 
must be completely withdrawn and the metal tip cleaned. Diathermy, 
if possible, is applied successively to every part of the surface of the 
growth which is visible (fig. 165S), the number of treatments depending 
on the tolerance of the patient and the size of the growth. 

During the earlier treatments when the electrode is at some little 
distance from the bladder wall from which the growth is springing, a 
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on and treatment begnn, the surgeon sitting in front of the patient. 
The clamp is removed, and after a brief suj\'ey of the bladder and 
gron-th, the electrode is brought into the field of vision by pushing it 
further into its sheath. By a combination of the three processes of 
pushing the electrode further into the bladder, turning the Albairan 
lever which deflects it, and general movements of the cystoscope itself, 
contact is made with the most prominent part of the groT\th. The 
current is then turned on by the lootswitcb. Bubbles oi hydrogen gas 
at once appear at the tip of the electrode and the growth quickly 
turns white by coagulation over an area varying in size with the strength 
of current used (fig. 1657). After a few seconds the current is turned 
off and the electrode is moved away, when a small black pit will often 
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be seen at the centre of the coagulated area, sliowing where actual 
burning of the growth has occurred at the point of contact. Frequently 
this charred area adheres to the electrode and a sharp pull is required to 
free it, when a portion of growth may come away and necessitate 
removal by withdrawuig the electrode into its sheath. Tliis usually 
knocks off the adhering portion of growth but, if it fails, the electrode 
must be completely wthdrawu and the metal tip cleaned. Diathermy, 
if possible, is applied successively to every part of the surface of the 
growth which is visible {fig. 1058), the number of treatments depending 
on the tolerance of the patient and the size of the growth. 

During the earlier treatments when the electrode is at some little 
distance from the bladder wall from which the growth is springing, a 
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stronger current and the largest electrode are employed, thus enabling 
the maximum amount of tissue to be coagulated at one sitting. The 
electrode can also be pushed into the substance of the growth, which 
will produce a more extensive efiect but may cause small explosions, 
which can be seen and heard, due to the excessive generation of gas 
within its substance. During the later treatments, as the bladder wall 
is approached a smaller current and electrode are used. Figure 1659 
illustrates the progress of the treatment of the growth d^a^vn in figure 
1657. 

An innocent growth is devoid of nerves, and so no pain whatsoever 
should be felt while treatment is confined to the growth itself ; but when 
only the pedicle remains, the final treatment may cause some discom- 
fort from the close proxhnity of the sensitive mucous membrane, a 
small area of which should always be destroyed. Pain during pre- 
liminary sittings is a point in favour of malignancy, and should always 
be regarded seriously. 

At the end of the sitting the cystoscopc is clamped and the electrode 
and telescope are withdrawn. The bladder is emptied and washed out 
imtil the return flow is clear, and the cystoscope is undamped and 
removed. 

Sloughs as a rule begin to separate about the fifth day and continue 
to do so until the tenth or twelfth. At the end of a fortnight there is 
usually no slough visible and the growth is ready for another application 
of diathermy. 

Difficulties and Complications. 

(1) Cloudy Urine. As a rule after two or three bladder wash-outs 
the return flow becomes clear, but in some cases, in which secondary 
infection is severe, several pints of lotion may be required before a view 
can be obtained. Between each wash, pressure should be applied to the 
suprapubic region to ensure complete emptying of the viscus, which is 
the secret of rapid clearing of the fluid. 

During treatment, the medium may become cloudy due to pieces of 
g^o^vth brealcing off, the loosening of mneo-pus from the bladder wall, 
or to bleeding obscuring the view, when treatment must be stopped 
and the bladder washed out until the return flow is again clear, after 
which the viscus is re-distended. 

(2) Hamorrhage. This may occur before, during, or soon after 
diathermy, or be due to secondary haimorrhage from separation of the 
sloughs ; its treatment in either case will depend on its severity. 
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Ifc is obviously impossible to carry out treatment while bleeding is 
in progress, but there are several ways in which an attempt can be 
made to arrest it. In mild cases bladder washing may be enough to 
afford a clear view to permit of diathermy to the growth. If a bleeding 
point can bo seen, the electrode should at once be applied to it and the 
area coagulated, by which the vessel is immediately sealed. Another 
wash will then produce a completely clear medium. 

In more severe cases the bladder is emptied and \ oz. of adrenalin 
1 in 1000 mixed with an equal quantity of lotion is injected through the 
cystoscopic sheath and allowed to reniain for a few inhmtes, after 
which the bladder is again washed out. Sometimes the process has to 
he repeated before a view can be obtained. The injection of adrenalin 
is perfectly safe owing to the low power of absorption of the bladder 
mucous membrane. The urethral mucous membrane, however, is 
extremely absorptive, and dangerous complications may arise if this 
dnig comes in contact with it. Injections must therefore only be 
made through a catheter or cystoscopic sheath. 

lu extreme cases of vesical h^cmaturia, after preliminary washing, 
the bladder is distended witli liquid paraffin which is transparent and 
will not mix \nth blood, and diathermy applied to the bleeding point 
or points. 

Should all these methods fail and the patient’s condition become 
serious, suprapubic cystotomy should be perfornied as an emergency 
measure and the bladder drained after open diathermy to the gro^vth. 

(3) Clot Eeiention. This is due to clotting of blood in the bladder, 
Avith the formation of large semi-solid masses which may block the 
internal urinary meatus, causing partial or complete obstruction. An 
attempt may be made to wash these out, using a large cystoscopic evac- 
uating cannula and evacuating bulb, followed by bladder washing wnth 
oxycyanide of mercury 1 in 8000. The success of the procedure can be 
gauged by distending the viscus and inserting the telescope. If a view 
can be obtained and all clots have been removed, the hiemorrhage is 
dealt with as has been described. If this method fails, emergency 
suprapubic cystotomy must be performed, heemorrhage arrested, and 
the bladder drained. 

(4) Situation of the Grouih. As a rule innocent growths are situated 
above and to the outer side of one or other ureteric orifice, where they 
are easy to treat, but occasionally they spring from other parts of the 
bladder. If small and arising exactly from the bladder neck (nfig. 1660), 
it may be possible to reach them with the single catheterising 
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cystoscope. But more usually they spring from the bladder just above 
the internal sphincter (a fig. 1660), or just Nvithin the posterior urethra 
{c fig. 1660). In the former case it is extremely difficult to see them 
and impossible to treat them without a retrograde cystoscopc (6 fig. 
1662) ; and in the latter case a direct vision urethroscope must bo used 
(fig. 1661). (See “ Urethroscopy,” page 2708.) 

(6) In-patient or A’’ursin^ Home Treatment. This is ijidicatcd for 
large growths, certain borderline growths, and in cases where the patient 
is anxious to obtain a cure as quickly as possible and is able to devote 
the required time to the treatment. It is also necessary if the bladder 
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is irritable, and for patients who are, for some reason or other, intolerant 
of uistrumentation under local anaesthesia. An operating irrigating 
cystoscope and large electrodes are used, so that the maximum result 
can be obtained by one treatment, wliich is invaluable for large growths 
and essential for borderline cases. 

Pre^aTalxon. This is tho same as for the ambulatory method, but in addition a 
good bowel action and a perineal shave are neccssaiy the day before operation. 

This is the same as for the ambulatory treatment except that an 
operating imgating cystowope, such as Winabury-White's (6g, 1G62), and largo dia- 
thermy electrodes (No. 12” Cbatriere) are used. An operating table replaces the 
cystoscopic couch. 

AnasOietic. Intra-rectal avertin and atropme ji- irr. followed by gas or oxygen is 
advised. ° 


roailion. Lithotomy. 
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Technique. The leaden belt is fixed round the patient’s waist 
and connected to the diatheniiy machine. The external genitals are 
swabbed with spirit and the parts isolated with a litiiotomy towel. 
The operating cystoscopc, with obturator in position and light tested, 
is lubricated witli lubafax, 2 )assed into the bladder and clamped. The 
obturator is removed, the bladder emptied and washed out with 
boracic lotion (1 02 . to the pint) oroxycyanidc of mercury 1 in 8000, the 
telescope inserted, and the viscus gradually distended by connecting 
the irrigator to the iji-flow cock. The out-fiow cock is connected to a 
bucket under the operating table by means of rubber tubing, and closed. 
The largest diathermy electrode is selected, passed down its sheath 



Ttg. ICGi. -Wij.sbubv-\Vhite'9 OpsratI'^o axd Cathetuiunq C\stoscope— Composeni Paris — 

(а) Bight angle telescope with iarce field 

(б) Retrograde telescope 

(c) Single catheterising attachment with special Albartao lever for retrograde diathermy Work. 

(rf) 2-1 Charri^re sheath. 

(ej Double catheterising attachment. 

(/) Obturator. 
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and connected to the diathermy machine. The light cords are affixed 
and ’the light switched on. The surgeon, seated on a stool between the 
patient’s thighs, removes the eystoscope from its clamp, and, after a 
brief survey of the bladder, applies the tip of the electrode to the 
growth. The current is turned on by the footswitch and treatment is 
continued until the whole surface has been coagulated. The terminal 
is next thrust right into the growth and an attempt made to destroy the 
deeper parts. In some cases it is possible to turn the growth on its side 
and apply diathermy to its pedicle. Continuous irrigation helps to 
keep the field of vision clear by washing away fragments of growth, 
hydrogen bubbles and blood, but it may be necessary to stop treatment 
at intervals and to withdraw the telescope in order to wash out the 
bladder through the sheath and clean the terminal. 

Difficulties and complications are the same as those in the ambula- 
tory treatment. 

When the surgeon is satisfied that the growth has been destroyed, 
or that no more can be done at that sitting, the electrode and telescope 
are withdrawn, the bladder washed out until the return flow is clear 
and the eystoscope removed after inserting its obturator. 

The patient is kept in bed for a few days, and alkalis and fluids 
are given until all discomfort on micturition has ceased. Hexaniino 
and acids are then prescribed. 

Cystoscopy should be carried out a month later and another sunflar 
treatment arranged for, or, if conditions have become favourable for 
ambulatory treatment, the latter is substituted. 

if the growth is a borderline one, the cystoscopic appearances 
o owing the treatment are of extreme importance and may indicate 
^ Its exact nature. Should malignancy be suspected, suprapubic excision 
must be carried out \vithout delay. 


(2) Suprapubic route. 

ImlKalions. (i) MaUgnant growths, (ii) Most borderline growths, 
especially when cystoscopic appearances follorving perurethral dia- 
thenny do not show a definite response to treatment, (iii) Growths 
coinphcating other conditions, such as enlarged prostate or stones, 
(ly) Growths complicated by cystitis or haimaturia and clot retention, 
winch do not respond to simpler measures, (v) Growths in patients 
with irritable bladders or those in whom instrumentation is followed by 
catheter fever or epididymitis. 

In both innocent and malignant growths the danger of wound 
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implantation must be borne in mind during their removal. Thus 
excision should ahvays be preceded by diatliermy to the surface and 
pedicle of the growth, together with a small area of adjacent healthy 
mucous membrane. 

(o) Diathermy with or without excision of growth. 

The general preparation of the patient is as for cystotomy, but in 
addition the bladder is washed out daily for several days with silver 
nitrate 1 in 8000. 

At operation, a leaden plate is placed under the buttocks and 
connected to the diathermy machine. A catheter is passed, the viscus 
distended with the solution previously used, and the bladder exposed 
by suprapubic cystotomy. Tractor sutures are inserted, and the viscus 
is emptied and incised, if necessary to one side of the mid-line, should 
the growth spring from the vault. 
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All iimocent and many borderline growths spring from the vesical 
mucous membrane alone, and in such cases it is necessary to excise 
only a small area surrounding the pedicle. 

The patient is placed in the Trendelenburg position and Slorson’s 
illuminated self-retaining retractor inserted (fig. 1663), further traction 
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sutures being passed through the edges of the bladder wound if 

necessary. 

A straight or curved diathermy handle with a plate electrode 
suitable for the size of the growth (fig. 1664) is connected with the 
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machine and the whole of the surface coagulated (fig. IGOo). In some 
cases this may be all that is required, but in others the remainder of 
the growth is gently picked up with long forceps as near the base as 
possible and pulled away from the bladder wall, bringing with it a fold 
of mucous membrane. In the case of a borderline growth any fixation 
to the underlying muscular coat must be regarded with grave suspicion 
and its removal carried out by partial cystectomy. The fold of 
mucous membrane is cut through with the diathermy cutting cunent 
(fig. 1660), using a needle electrode mounted on an insulated lumdle 
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(fig. 1C07), and the growth removed from the bladder, care being 
taken that it does not touch the margins of the wound. If the growth 
is large, it is wise to protect the edges of the incision with swabs 
wrung out in 4 per cent silver nitrate solution to prevent implantation 
of a fragment of growth. Any bleeding points on the raw area are 
touched with the diathermy needle and the interior of the bladder 
swabbed out with the same solution. A drainage-tube is placed in the 
bladder, another smaller one in the prevesical space, and the wound 
is closed in layers. 

Pos(-Opcrative Trtohticni. This is described under “ Suprapubic Cystotomy.” 

^{/Itr-Trcatmeni. Cystoscopic examination should be carried out four times during 
the first year, twice during tlic second, .and yearly for the rest of the patient’s life. 

Small recurrences are dealt uith by perurethral diathermy. 



■ ■ 
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(6) Partial Cystedomij. 

The ease with which partial cystectomy for a malignant growth can 
be performed varies with its situation and extent, which will have been 
previously ascertained by cystoscopy. 

Operation, The patient is prepared and anaesthetised as for 
cystotomy. A catheter is passed and the bladder washed out with 
silver nitrate 1 in 8000, distended mth 10 oz. of this solution and 
exposed by suprapubic cystotomy. The prevesical fold of the peri- 
toneum is retracted as far as possible, but may be adherent if a gro^vth 
is present arising from the vault. Stripping is continued on the lateral 
aspect until the whole of the upper surface of the bladder is exposed. 
The wound edges are covered with swabs ■wrung out in 4 per cent silver 
nitrate solution, self-retaining retractors are inserted, and the recti 
muscles widely separated. Eurther procedures depend on the situation 
of the growth : 

(i) Groivths on the vault of the bladder. By palpation the situation 
of the growth is verified and traction sutures are inserted on each side 

VOL. n.— 2 Q • 



2938 POST-GRADUATE SURGERY 

of it at a distance of 1|- inches from its margin. The spigot is removed 

from the catheter and all the fluid allowed to escape. 

An oval-shaped area including the growth is excised with the 
diathermy cutting current, or, failing this, a fine-pointed pair of scissors, 
care being taken to allow a one-inch margin of healthy surrounding 
bladder wall. As the incision is being made, furtlier traction sutures 
are inserted. Any bleeding points in the cut surface are touched with 
the diathermy loiife or picked up with forceps and ligatured, and the 
edges of the incision gently swabbed with gauze wrung out in 4 per cent 
silver nitrate. 

The remainder of the bladder is explored and all blood and urine 
removed from its cavity. A Winsbury-'White suprapubic tube is 
placed in the upper end of the bladder incision which is then closed 
and the abdominal wound sutured, as described under cystotomy, a 
small tube being inserted into the prevesical space. 

If the prevesical fold of the peritoneum is adherent, the peritoneal 
cavity must be opened and the adherent area cut away, with immediate 
suture of the rent by a continuous catgut stitch. ^ 

Aft€r‘TieaUn&\t. This is the same as for cystotomy, the prevesical tube being 
removed on the 4th day and the suprapubic tul» about the 7th. The wound should 
be diy in from 14 to 21 days. 

(ii) GroiotJis on the posterior 7call of the bladder. The bladder is 
mobilised as far as possible by stripping the peritoneum from its 
posterior and lateral walls (fig. 1 668). If adherent, the peritoneal cavity 
must be opened, and that portion of the peritoneum which is attached 
to the bladder excised, with immediate suture of the rent by a con- 
tmuous stitch. Two traction sutures are inserted into the bladder on 
either side of its middle line, the spigot is removed from the catheter, the 
fluid run out, and the patient placed in the fuU Trendelenburg position. 

ith sharp-pointed scissors the bladder is opened and the vesical 
aspect of the growth inspected. The incision is prolonged around the 
apex of the bladder until it approaches a distance of one inch from the 
gro\vth. Additional traction sutures are inserted at intervals which 
allow the bladder to be drawn up into the womid. The growth is 
seared wth the diathermy coagulating current, using large flat elec- 
trodes, or swabbed with 4 per cent silver nitrate solution. 

An incision is next made with the diathermy cutting knife or scissors, 
encircling the g^o^vth at a distance of at least one inch from it. Sutures 
are inserted into the margins of the incision as the growth is resected. 
All bleeding points on the cut edge of the bladder are either seared 
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with the diathermy knife or picked up with long artery forceps 
and ligatured. A AVinsbury-MTiite suprapubic tube is inserted at the 
ape.Y of the bladder and the incision sutured, both in front of and 
behind it. A small prevesical tube is introduced and the abdominal 
wound closed in layers. 

(iii) GroictJis arising from the bladder base. As a rule growths in 
this situation are not amenable to partial resection, though occasionally 
the bladder wall, often with tlie lower end of one or other ureter, can 
be resected from within the bladder. The success of this procedure 
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depends on the mobilisation of the extravesical surface of the growth 
from the surroimding structures. Should this be found to be impossible, 
partial cystectomy must be abandoned. During this step in the pro- 
cedure, the lower end of the ureter will be exposed and should be 
isolated from its surroundings (fig. 1668). Two traction sutures are 
inserted, one on either side of the mid-line of the bladder, the spigot 
removed from the catheter, the lotion allowed to escape, and the 
patient placed in the full Trendelenburg position. 

The bladder is opened with pointed scissors, and Tilorson’s self- 
retaining ill umin ated letractor inserted. After searing the growiih with 
a large flat electrode, a circular incision is made around it, keepmg at 
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least one inch away from its xnai^in, tlirougli the entire tliickness of 
the bladder wall, taking care not to injure the ureter (fig. 1669). As 
the incision is being made, traction sutures are inserted into the cut 
margin of the bladder. On withdrawing the g^o^vth together with 
its fringe of bladder wall, the ureter is put on the stretch and is 
defined by gentle gauze dissection. It is picked up with fijie forceps 
and cut across between these and the groui:h (fig, 1669), and the latter, 
\vith its area of surrounding bladder wall, is completely removed. 
The lower end of the ureter is split for a quarter of an inch and a 
fine catgut stitch passed through one edge from within outwards 
and then through the bladder mucous membrane at the margin of 
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e mcision (fig. 1670). The latter is then closed with interrupted 
'uf 1 ^11 which pass through the entire thicloiess of 

f ^ including the raucous membrane, a rubber drainage- 

e avmg st een passed into the peri- vesical tissues between the 
^ ^ stitch. A second fine catgut stitch is inserted 

nn t ■ 7 ^ passed through the mucous membrane 

nff T, ^ incision opposite that to which the ureter is already 

° T\!' ^'^^®^lu■y-^^^Iite suprapubic tube is inserted 

into the apex of the bladder wound and the remainder, together with 
he ahdommal wound, closed in layers, after inserting a small tube 
mto the prevesical space. 

is ™e?rnTe' 4 f^^f that foUowing cystotomy. The prevesical tube 

the 8th or 9th day. on the 7th, and the peri-ves!cal tube on 
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(c) Total Cystectomy. 

Total cystectomy is indicated for malignant disease of the bladder 
which cannot be removed by partial cystectomy, but which has not 
spread beyond its walls ; if the prostate and vesicles are involved these 
must also be removed. 

VnlimimTij Treatment, Cystectomy is a severe o^ratioa, and carries with it a 
high mortality. Careful inquiry must bo made into the renal function and the degree 
of infection in the upper urinary tract, together with the patient's general condition. 
Preliminary suprapubic cystotomy may he necessary. When the patient’s general 
and local condition is satisfactory the ureters are transplanted into the pelvia colon 
by Winsbury-White’s two-stage method (>ee page 2877), and cystectomy del.fyed if 
possible until n moutlt later. 

Operation. The pre-operative preparation of the patient, the 
ancestlietio and the preliminary steps of tlie operation are similar to 
those for exposure of the prostate by "WinsburyAVhite’s perineal 
approach. 

The rectum is separated from the membranous urethra and prostate 
until the seminal vesicles are exposed, and these are freed from the 
peritoneum lining the recto- vesical pouch, as high up as possible. 
Temporary dressings arc applied and the patient's legs removed from 
the side irons. The bladder is exposed by a large median suprapubic 
incision, as described in the preliminary steps for suprapubic cystotomy, 
but without opening its cavity. 

By gauze pressure the peritoneum is stripped away from the 
anterior aspect of the viscus until the urachus is reached, which is cut 
across. Stripping is continued along the lateral and posterior walls 
until the perineal wound is reached. 

In parts the peritoneum may be adherent to the posterior wall of 
the bladder, in which case the peritoneal cavity is deliberately opened 
and the adherent portion excised. Any adhesions between the bladder 
and intestinal viscera must be gently separated and adherent omentum 
ligatured and divided. 

The openings in the peritoneum are closed \Uth continuous catgut 
sutures. 

The bladder is next brought forward into the suprapubic wound 
and the seminal vesicles and vas deferens detached on either side. By 
pulling the viscus to one side the stump of the ureter and blood-vessels 
passing from the vesical neck to the lateral wall of the pelvis are 
exposed, caught up and ligatured, and the procedure repeated on the 
opposite side. 
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The spigot is removed from the catheter and the distending fluid 
allowed to flow out \mtil the bladder is empty. The viscus is then 
seized \vith the fingers of the left hand and pulled backwards, pro- 
ducing tension on the pubo-vesical ligaments, which are cut across. 
After ensuring that the bladder neck is freed from its surroundings 
by blunt dissection, it is cut across at its junction with the prostatic 
urethra by means of a cautery and removed after dissection of the 
trigone from the prostate. All bleeding points are seized with artery 
forceps and tied off. 

The suprapubic and perineal woimds are closed after inserting two 
large drainage-tubes into the depths of both wounds. 

If extension of growth has occurred into the prostate, the latter 
must be removed together with the bladder. During the preliminary 
perineal operation and after separation of the rectum, the membranous 
urethra is cut across at its junction with the prostate, and the latter 
freed from the back of the symphysis pubis. 

During the final steps of the suprapubic part of the operation, and 
after section of the pubo-vesical ligaments, the bladder and prostate 
will be found to be free. 

Both wounds are closed, as has been described, with drainage to 
each. In the female sex a vaginal incision is made instead of a perineal. 

nSTULA 

A vesical fistula may open, into (1) the skin of the suprapubic 
region; (2) the vagina ; (3) the intestine ; or ( 4 ) the perineal region. 

(1) Suprajiubic Vesical Fistula. In rare cases this is congenital and 
ue to a patent urachus. When acquired it is usually due to the per- 
foimance of suprapubic cystotomy. The cystotomy womid may be 
permanent for the purpose of diverting the urinary stream in cases of 
incuxa e isease of the bladder, such as malignant prostate or intract- 
able cystitis ; it may be temporary, as between the first and second 
E ages of prostatectomy ; or fistulous from the occasional non-healing 
of the wound after prostatectomy. In the latter case it usually results 
from one of the follo^ving causes : (a) Continuance of lower urinary 
o s me ion ue to contraction of the prostatic cavity or to urethral 
stricture, (b) Development of pliosphatic stones when infection is 
present and alkaUne decomposition has occurred from insufficient 
f ayage and failure to keep the urine acid by suitable drugs, 
(c) Adhesions of the cystotomy wound to the back of the symphysis 
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pubis, which may result from placing of the cystotomy too near the 
pubis, and failure to push the bladder down into the depths of the 
pelvis during its performance, (rf) Prolapse of the bladder mucous 
membrane through the woiuid. (c) Too long retention of a drainage- 
tube. 

Treatment, A patent urachus, if present, should be excised. A 
persistent suprapubic fistula is dealt Avith according to the conditions 
found on routine examination and cystoscopy. A stricture or con- 
traction of the bladder neck is treated by continuous dilatation with 
indwelling catheters and later by the intermittent passage of steel 
sounds or a Kollmaim dilator. 

Stones are removed and infection is dealt wth by lavage and 
urinary disinfectants. Should these measures fail, the suprapubic 
track must be excised douTi to the bladder wall, and if necessary the 
anterior aspect of the bladder dissected free from the back of the 
symphysis pubis. In the presence of mild cystitis the wound may be 
closed in layers after tying in a large catheter, which is retained for 
ten days ; but if much infection is present, the bladder should be 
drained suprapubically for a few days. 

(2) Vesico-Va^inal Fistula. A fistulous communication between 
the bladder and vagina is usually the result of operations on the uterus, 
but may follow childbirth. 

Symptoms and Signs. Incontinence of urine, with excoriation of 
the vulva and surroimding skin, develops shortly after operation or 
parturition. Cystitis is usually present. 

Diagnosis. This is made by the history of a recent operation, the 
symptoms and signs, and cystoscopy. After drying the vulva and 
introducing a speculum, urine will be seen to escape from the anterior 
vaginal wall, and the finger will feel a localised thickening around the 
opening of the fistula, A bent probe can often be passed into the 
track. 

Cystoscopic examination may be hampered by escape of the 
distending fluid into the vagina, but as a rule the vesical opening 
of the fistula, which is usually situated in some part of the 
trigone, can he seen. By manipulating the vaginal probe its point 
can often be made to project into the bladder, where it is visible 
(fig. 1672). 
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Buodejl 

Treatment. The successful cure of a vesico-vaginal fistula is difficult, 
and relapses after operation are frequent. Preliminary amelioration 
of the cystitis and vulvo-vagimtis by daily bladder ■wash-outs, vaginal 
douches, and urinar)* disinfectants is essential, and complications, 
such as vesical calculi, must be removed. This preliminary treatment 
should be maintained for some weeks and the improvement of the 
local conditions checked by regtdar bacteriological, cystoscopic, and 
vaginal examinations. 
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Operation. The patient is prepared and anoesthetised, and suprapubic 
cystotomy performed, as described on page 2975. A full Trendelenburg 
position is adopted and SIorsoiTs illuminated self-retaining retractors are 
introduced (fig. IG73). The fistulous opening is seized with fine-toothed 
forceps and isolatdd, together with any surrounding thickening, from 
tlie normal bladder mucosa, by means of a transverse elliptical incision, 
which is deepened until the wall of the vagina is reached (fig. 1G74 a). 
The bladder is dissected free from the vagina for a distance of one inch 
both above and below the mcision, and the fistulous track is excised 
(fig. 1674n). 

The ureters arc in front and outside the operation area, and run 
no risk of injury. 



fij. Iu*4 — Extiiio-* or VtMco vaoiml Kistlu. 


Each lip of the incision in the vagina is transfixed with a stitch of 
No. 2 catgut, care being taken to ensure a good bite of the Jieedle (fig. 
1674c). The ends of each stitch are knotted together and pushed into 
the vagina (fig. 1G73). The edges of the bladder incision are next 
united with a series of fine interrupted sutures of No. 0 plain catgut 
which are cut short (fig. 1674D). 

A No. 40 Charriere AVinsbury-White suprapubic tube is 
inserted into the upper end of the cystotomy wound, a smaller 
tube placed in the prevesical space and the wound closed in 
layers. 

Dressings are applied and the patient is placed in the lithotomy 
position. By traction on the two stitches placed in the incision in the 
vaginal wall, the latter is rendered prominent and is closed by inter- 
rupted sutures of No. 0 20-day chromic catgut, after which the two 
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traction sutures are removed (fig. 1675). This operation may also be 
performed per vaginam, as described on page 2413. 

Afler-TTcatment. This is the same as for cj-stotomy, but not more than 2 oz. of 
lotion ate introduced tlirough the saprapubic tube at one time for the puipoae of 
lavage. The prevesical tube is removed after four days and the bladder tube after 
ten, when the cystotomy wound is allowed to heal. 



(3) Vesico-Inte^linal Fistula, A vesico-intestinal fistula usually 
occurs between the bladder and the pelvic colon, and in the majority 
of cases is due either to diverticuUtis or to malignant disease of the 
large bowel (fig. 1676). 

+ 1 . ■'esico-colonic fistula due to cancer of the large gut, 

• * *.-^^1 procedure consists of colostomy, whereby the 

mtestmal contents are diverted, which results in marked diminution 
or even complete cessation of the cj'stitis. 

In a non-malignaut fistula an attempt may be made to close it, and 
IS es per ormed by a combined intra- vesical and intra -peritoneal 
operation. The peritoneal cavity ia first opened and the howel, together 
'TT. separated as far as possible from the 

er. e a der is next opened and a probe passed through the 
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fistula into the intestine. Dissection is then continued from the 
peritoneal aspect and the fistula cut across when the probe is reached. 
The openings in both bladder and bowel are closed by two layers of 



Fig. Vesico UTesmCiU. Kutuu. 


sutures, but this may be extremely difficult owing to the amount of 
fibrosis present and the ready cutting out of the sutures. The peri- 
toneal cavity and bladder are both closed wth drainage. 


CHRONIC CERViaTIS AND CERVICAL EROSION 

Chronic infections of the cervix have been shown by Winsbuxy- 
White to be an important setiological factor m inflammatory diseases 
of the female uiinaxy tract, his conclusions being based on a series of 
animal experiments, which consisted in the injection of Indian ink or 
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tubercle bacilli into the cervices of rabbits, rats and guinea-pigs, and 
in Idlling the animals at times varying from one hour to three weeks 
later. Serial sections of the pelvic organs and soft parts of tlie posterior 
pelvic and abdominal walls were examined microscopically. Peri- 
vascular lymphatic spread was demonstrated both forwards to the sub- 
mucous coat of the trigone of the bladder, and upwards to the kidney. 
The importance of eradicating cervical infection is thus emphasised 
as a preliminary to any direct treatment of the urinary tract. 

The following operation is an attempt to remove the cervical glands 
completely with the minimum of mutilation. In principle it consists in 
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Tlie patient, who should arrange to stay in a hospital or nursing 
home for a week, is anaesthetised and placed in the lithotomy position. 
A lead belt surrounding the waist is connected to the diathermy machine 
and constitutes the indifferent electrode. The skin and vagina are 
painted with surgical dettol, which is non-inflammable, towels are 
adjusted, a speculum is inserted, and the cervix is grasped laterally with 
vulsellum forceps and pulled forward. The uterine cavity is explored 
vdth a sound, tlic cervical canal dilated to No. 8 Hegar (25 degrees 
Charriere), and dried as far as possible with gauze. 

The strength of the current is adjusted (dial setting 4 on the genito- 
urinary endo-diatheriny machhie), aiid the curette passed a quarter of 
an inch beyond the internal os (fig. 1078). The current is then turned on 
with the footswitch, and a strip of pars intermedia and cervix removed 
from the roof of tiie canal, the instrument being steadied wth the 
fingers of the left hand. Great care must be taken not to allow the 
cutting loop to slip as it leaves the external os, and to remember at 
this point to turn off the current with the footswitch ; also to hold 
the stem of the curette parallel with the cervical canal in order not to 
cut too deeply. The loop is so constructed that strips of lining membrane 
and underlying glands are removed in one piece if the instrument is 
correctly held. If for any reason it is necessary to make a deeper cut, 
the izistrumeut can he tilted and tissue up to one-quartet of an inch 
in depth cut out. Strips ate then cut from the sides, and lastly from 
the floor. As each cut is made, bleeding automatically stops from this 
area, until finally the endocervix is completely dry, w’hich enables the 
operator to gain a perfect view' and to deal with any small part which 
may have escaped resection. If an erosion is present it is excised by a 
larger cutting loop mounted on a bakelite handle, and the uterine cavity 
and cervical canal packed with gauze plugging soaked in 10 per cent 
picric acid in absolute alcohol, which is removed eight hours later. 
The operation is completed by dilating up the urethra with a special 
pair of urethral forceps to 40 degrees Charriere in order to deal with the 
associated urethritis. 

Saline douches are begun seven days later, and continued until 
the cervix is healed, w'hich takes about two months. Intermittent 
dilatations of the urethra at fortnightly intervals are continued until 
a calibre of 40 degrees Charriere is attained without bleeding and 
without any appreciable resistance. 

Figures. 1679, 1680 and 1681 show a case of chronic cervicitis with 
an extensive erosion before treatment, directly after treatment, and 
three months after treatment. The results of this method of operative 
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Clinically, vaginal discharge, frequency, dysuria, renal pain, and 
backache disappear in the absence of any other gyn®coIogical or 
urological cause, and there is no distortion or contraction of the cervical 
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Pathologically, a series of hysterectomies was performed ; in some 
cases immediately following diathermy curettage, and in others 
six months later. Serial sections of the cervix showed that in the 
former all the infected tissues had been removed, and that in the latter 
there were no signs of cervicitis. 



CBAPTER V 

Diseases of the Pbostate Glaxd ,vxd Sejuxai. Vesicles 


ACUTE PROSTATITIS 

Acute prostatitis is always due to bacterial invasion, usually by 
the gonococcus, secondary to a posterior uretbritis, but sometimes 
by the B. cob, staphylococcus, streptococcus, or B. proteus. It may 
occur spontaneously or follow the passage of an instrument. Occasion- 
ally an abscess results which may rupture into the urethra or may have 
to be opened by the perineal route. 


Syiiytom and Signs. In mild cases there is frequency and difficulty 
of mcturition, some dysuria, and a feeling of weight hr the perineum, 
tinn frequency and perineal pam are extreme. Jlicturi- 

occur ^ are very painful, and agonising erections may 


nntd'i!^ »> difficulty becomes more marked. 

Urethral ^ of abscess) there is complete retention. 

is raised s',?'’ or ceases, and the temperature 
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and eveuing. A purge is essential, and tlie bowels must be moved 
regularly with salines. Tlie diet should be light. 

In most cases the acute symptoms gradually subside and the treat- 
ment becomes that of chronic prostatitis ; but should they increase, 
as sliou'n by rigors, rising temperature, and an exaggeration of the 
local symptoms, the prostate must be drained without delay. 

O])craiio/i. The s^vollen prostate is exposed by the perineal route 
(see page 3001), a small incision made into it with a scalpel, and the 
cavity dilated with artery forceps until pus is found. A drainage-tube 
is inserted and the abscess cavity irrigated daily. As healing takes 
place, the tube is gradually shortened, cate being taken that no 
pocketing occurs. 


ACUTE SE.M1NAL VESICULITIS 

Acute seminal vesiculitis is invariably associated with an acute 
prostatitis. It is characterised by an intensely painful distended 
vesicle which can be felt per rectum beyond the swollen prostate. 

The treatment is that of acute prostatitis. 

CHRONIC PROSTATITIS AND VESICULITIS 

Chronic prostatitis may follow an acute attack or be secondary to 
chronic posterior urethritis, but in a definite number of cases no cause 
can be found for its origin. It is a disease with far-reaching con- 
sequences, and must always be considered during the investigation and 
treatment of chronic urinary tract infections. 

The infection may spread to the remainder of the genital trad 
causing seminal vesiculitis and epididymitis, to the urhuxry trad 
causing cystitis, pyelitis, pyelonephritis and hydronephrosis, or to 
distant parts causing chronic arthritis, synovitis and fibrositis. Patients 
often complain of these secondary affections, and in a number of cases 
the existence of a chronic prostatitis is overlooked or its significance 
ignored. As the result of chronic fibrosis, gradual stenosis of the 
bladder neck may occur with advancing years, with production of 
all the symptoms of prostatic obstruction, but wthout enlargement 
of the gland, the “ prostatisme sans prostate ” of the French. In some 
cases, prostatic calculi are formed. 

Symptoms and Signs. Pain may be absent or may be referred to the 
lumbar region, sacro-iliac joints, rectum, perineum, urethra, groins, or 
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In gonococcal cases rectal diathermy is a useful adjunct to treat- 
ment. It is applied through a special rectal electrode (fig. 1683), fitted 



\Aptr Kfxillt nalLtr) 

with a thermometer, and the temperature gradually raised to 110° F. 
Treatment is given twice weekly and is followed by massage and 
irrigation. 

In cases complicated by metastatic lesions such as fibrositis, an 
autogenous vaccine may be tried. Massage, however, by causing 
absorption of toxin into the blood stream acts in much the same way 
and is usually more effective. 



F13 RccTtL DuTUOuiv EixrrRODC. 
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Occasionally a vesicle filled with pus cannot he emptied by the 
foregoing methods, owing to blocking of its duct ; in such cases au 
attempt must be made to wash it out. This can be done by cathe- 
terisiug the ejaculatory duct through a posterior urethroscope, a pro- 
cedure which may he simple or difficult. "When, as often, it proves 
impossible, the vas has to he exposed by an incision in the upper part 
of the scrotum — vasotomij (see page 2977) — and 3 to 10 cc. of 5 per 
cent neoreargon injected into it. 

In extreme cases the vesicles must be drained or excised by the 
perineal route. 

Operatioii. The first steps of the operation are in many ways 
similar to those of perineal prostatectomy. The prostate is pulled well 
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thighs. It is usually of a dull aching character, but sharp exacerbations 
may occur. 


Urinary. There is usually some frequency and terminal dysuria, 
and often signs of chronic posterior urethritis, such as turbidity of 
both specimens when urine is passed into two glasses. 

Genital. There may be painful erections, premature ejaculations, 
and nocturnal emissions. If vesicuUds is present there may be pain 
after coitus and also hsemospeimia, the blood being intimately mixed 
with the semen. Epididymitis may occur. 

iiletaetatic. Chronic arthritis, synovitis, and fibrositis are not 
uncommon. 


Diagnosis. Some gleety discharge can frequently be expressed 
from the urethra and may be noticed on defsecation. The external 
genitals often show some degree of thickening of one or both epididymes. 

Rectal examination reveals rather an irregular prostate, which may 
bo smaller or larger than normal. Massage gives rise to a tenderness 
and to a characteristic pain referred to the tip of the penis, and the 
prostatic secretion contains pus cells and organisms. 

The posterior urethra shows chronic inflammation when viewed 
through a posterior urethroscope, aud the verumontanum is often 
enlarged and papillomatous (cee flg. 1503). 

The urine may be normal, but usually contains flakes which on 
microscopic examination are seen to contain pus and organisms. 


Tr^mejU. This is usually protracted and requires the full co- 
operation of the patient. The urethritis must be treated daily with 
complete irrigations of aciiflavine, 1 in 8000, while the urine is cloudy, 
nd oxycyamde oJ mercury, 1 in 8000, wlien it is dear. All se.'cusl 
emen and violent exercise should be forbidden, the bowels 
regulated, simple food encouraged, and a holiday advised. Prostatio 

Madder 

* “P every ten days (under local amestbesia) with Koll- 
vT “‘a as « Idnd of intenial mass.age (see 

rnntpnto t * 1 , effective, must be correctly performed, the 

dirppj-mn f + 1 ? prostate being emptied by pressure in the 

irect on of their ducts as shown in figure iL. Both massage and 
dilatation are followed by a complete irrigation. 
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In gonococcal cases rectal diathermy is a useful adjunct to treat- 
ment. It is applied through a special rectal electrode (fig, 1683), fitted 
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with a theritionieter, and the temperature gradually raised to 110® F. 
Treatment is giveji twice wecJdy and is /ollo^ved by massage and 
irrigation. 

In cases complicated by metastatic lesions such as fibrositis, an 
autogenous vaccine may be tried. Massage, however, by causing 
absorption of toxin into the blood stream acts in much the same way 
and is usually more effective. 


fi;). 1(.83 — Rectal Di*TiiEBj|\ Euectroiie. 
P. ProsUtie pUle, 

C. Coll>r. 

S Thumb screw 
T. Thermoroeler. 


Occasionally a vesicle filled with pus cannot be emptied by the 
foregoing methods, owing to blocking of its duct ; in such cases an 
attempt must be made to wash it out. This can be done by cathe- 
terising the ejaculatory duct through a posterior urethroscope, a pro- 
cedure which may be simple or difficult. When, as often, it proves 
impossible, the vas has to be exposed by an incision in the upper part 
of the scrotum — vasotomy (see page 2977) — and 5 to 10 cc. of 5 per 
cent neoreargon injected into it. 

In extreme cases the vesicles must be drained or excised by the 
perineal route. 


Operation. The first steps of the operation are in many ways 
similar to those of perineal prostatectomy. The prostate is pulled well 
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down witli a prostatic tractor until the vesicles come into view, when 
they are dissected free from their surroundings. They are drained or 
excised as conditions suggest, and the prostate is carefully palpated, 
and incised if necessary. A drainage-tube is inserted and the wound 
irrigated daily. As healing occurs, the tube is shortened and finally 
removed. 


TUBERCULOSIS OP TUB PROSTATE 

Tuberculous prostatitis is usually seen in young adults, and may 
follow a previous gonococcal inflammation of the gland. It may he 
associated with renal tuberculosis, but this relationship is inconstant 
and not clearly understood ; if co-existing, however, theie is some 
evidence to show that tlie focus in the prostate is primary as far as the 
genito-uiinary tract is concerned, and that the kidney is involved 
secondarily by upward lymphatic spread. 

The periphery of the gland is usually the first part to be affected, 
soft caseating areas being formed by coalescence of tubercles which 
may burst into the urethra, bladder, rectum, or vagina. 

The disease gradually extends to the prostatic urethra and bladder 
neck, to one or both seminal vesicles, and from thence via the vas to 
one or both epididymes. 


Sympio^ns and Sigm. While confined to the prostate, tuberculosis 
of the gland may not give rise to any symptoms, \rith the exception 
of some degree of dull perineal discomfort. 

AMien the posterior urethra and bladder neck become involved 
ere is increasing frequency, difficulty, and pain which consists of 
terimnal dysuna and an aching and burning in the perineum and anus. 

Jilood-stamed seminal emissious may occur, and the urine at the end 
o micturition contam a few drops of blood. Urethral discharge is rare. 
hn.-n contains pus, and may contain the tubercle 

bacillus. Tuberculous epididymitis or renal tuberculosis m.ay he 


1 consideration of the symptoms and 

viq epididymitis and beading of the 

body be^fo^d^^^^^^' of the disease in other parts of the 

‘^^nation usually reveals shght enlargement of the 
p state, which IS tender and has a nodular feel. The nodules vaiy in 
IS ency, are small, and are more prominent and circumscribed 
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tliaa ill carcinoma of the gland. Thickening of one or both seminal 
vesicles may bo present, and occasionally the vas can be palpated as 
a hard irregular cord. 

In the later stages, wlien abscess formation has occurred, a tender 
fluctuating swelling will be felt. 

Unless secondary infection has occurred, the urine is acid and 
contains pus. In some cases the tubercle bacillus can be identified. 

Treatment. Tuberculous prostatitis may be latent and only be 
discovered during a routine examination, or it may remain stationary 
for years. Usually, liowever, it is steadily progressive. Radical 
measures and all forms of local injections into the posterior urethra 
and instrumentations are contra-indicated. General constitutional 
measures should be adopted and several courses of vaccine treatment 
given, using tuberculin T.R. as described under “ Tuberculous Epi- 
didymitis” (see page 3048). 

Renal tuberculosis and secondary epididymitis, if present, must 
receive treatment. 

A prostatic abscess should be opened and well scraped by the 
perineal route, and iodoform emulsion injected into its cavity, A 
fistula is only too common a sequel and when present must be 
thoroughly curetted. 

Extreme involvement of the bladder may require permanent 
suprapubic cystotomy. 


PROSTATIC CALCULI 

Prostatic calculi are small oval bodies and are formed round the 
corpora amylacea in the acini of the gland by the deposition of phos- 
phate, oxalate and carbonate of calcium. They are frequently found in 
the prostates of old men, are usually multiple, and are almost invariably 
the result of chronic prostatitis. Occasionally a large solitary stone 
occurs in younger men which may be the sequel of an old prostatic 
abscess. As the calculi enlarge, they tend to work their way along the 
prostatic ducts which become dilated. These stones may be passed per 
uretbram. Suppuration often occurs around the embedded stones, 
giving rise to multiple prostatic abscesses which may burst into the 
urethra or open into the perineum. 

Symptoms and Signs. If deeply embedded in the prostate, there 
may be no symptoms whatsoever, the calculi being found at post- 
mortem or during the course of a routine X-ray examination. 
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Symptoms of chronic prostatitis are, however, usually present and, 
in addition, gradually increasing dysuria and sometimes retention if 
the stones are situated in the median lobe. 

Diagnosis. This is made by a consideration of the symptoms and a 
routine examination. Rectal examination may fail to detect more than 
a chronic prostatitis if the calculi are near the urethra, but more fre- 
quently several stony hard nodules, sometimes grating on massage, utU 
be felt. Grating may also be noticed during the passage of a sound, 



and dilated prostatic ducts oozing pus, or even stones, may be seen 
through the posterior urethroscope (fig. 1684). Chronic trigonitis ami 
posterior urethritis are present and the urine is usually cloudy with 
pus. An X-ray examination mil confirm the diagnosis. 


Treatment. Prostatic calculi, even if discovered accidentally, always 
call tor treatment because of the associated chronic prostatitis which is 
progressive and will sooner or later produce sTmaptoms. Such treatment 
may be earned out by instrumental or operative means. 


(a) Instrmnental. This is indicated when a stone or stones can be 
seen mth a posterior urethroscope to be lying in the mouth of 
a dilated prostatic duct, and X-ray examination shows that the 
remainder of the gland is free from calculi. 


i>ro "the patient, equipment, anaesthesia and position 

or peruret al resection of the prostate. An operating urethro- 
scope, sue as anny Ryall’s, and cystoscopic forceps are required. 
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Technique. The operathig urethroscope is passed, the bladder 
washed out, and the telescope inserted. The posterior urethra is care- 
fully examined, the stone located, and an attempt made to extract 
it with the cystoscopic forceps. If the stone is tightly embedded 
in the pi estate it can often he freed by incising the gland wth the 
diathermy cutting current applied through an insulated we electrode, 
similar to the one which is used for slitting up a ureteric orifice, or by 
using ^IcCaithy’s loop electrotome. iVnother attempt is then made 
to extract the calculus with forceps, either at the same time or at a 
subsequent date. 

In case of failure, operative measures must be adopted. 

(6) Operative. This is indicated when the calculi are multiple, 
or when instrumental means have failed. 

Operation. This is performed in the same way as a suprapubic 
prostatectomy, and the same precautions are taken as to prelimmaty 
treatment. .tVn attempt is made to enucleate the gland, but as pro- 
static calculi are the sequel of chronic prostatitis, fibrosis is the rule, 
often wth much shrinkage of the gland, and the stones will have to be 
removed wth a sharp spoon. 

After-treatment must be directed to the cure of the infection 
present, and to the prevention of bladder-neck obstruction by inter- 
mittent dilatation, and sometimes by perurethral resection. 


PROSTATIC OBSTRUCTION 

Under this heading will be described two conditions having an 
entirely different pathology, but which give rise to similar symptoms 
and signs and produce similar effects on the proximal parts of the 
urinary tract. These conditions are : (a) Prostatic Enlargement, and 
(6) Prostatic Fibrosis. 

Pathology. Enlargement of the prostate, according to Kenneth 
Walker, is in the nature of a fibro-epithelial degeneration, comparable 
to the change which occurs in the female breast at the menopause. 
Nothing deflate is known of its causation, and it is not considered to be 
secondary to previous inflammations of the gland. 

Fibrosis of the prostate is usually the sequel of past inflammatory 
disease, and is comparable to the formation of a urethral stricture 
resulting from prolonged chronic urethritis. This fibrous obstruction 
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at tlie bladder neck is commoner than is usually supposed, constitutiu" 
at least one third of the total cases of prostatic obstruction. 


Effects of Prosiatic Obstruction. ( 1 ) Urethra and Bladder. As the 
prostate enlarges, it follows the line of least resistance and may extend 
backwards into the rectum where it can be felt with the finger, upwards 
into the bladder, or in both directions. In its upward spread it makes 
its way through the internal sphincter muscle carrying with it the 
posterior urethra which becomes elongated and, if the enlargement is 
irregular, distorted. At the same time the level of the internal meatus 
becomes raised, the intravesical projection of the prostate vaiyhig 
according to the lobe or lobes affected and to the amount of the 
enlargement. Such projections are described as generalised, lateral 
lobe, me^an lobe or collar, according to the appearances found at 
cystoscopic examination. 


A retro-piostatic pouch gradually forms, which cannot empty itself 
during mictxuition, and it is the amount of this residual urine which 
constitutes au important sign of the disease. Alkaline decomposition 
may occur and secondary phosphatic stones be formed. 

_ At ^st the bladder wall hypertrophies, to enable it to meet tlio 
incasing difficulty of expelling its contained urine, but later, especially 
m elderly men, compensation breaks down, and dilatation occurs, often 
with the formation of diverticula consisting of hernia-like protrusions of 
muco^ membrane between the thickened muscular bundles (figs. 1685 
and 1680) The capacity of the organ may gradually increase to several 
pmts until chrome distension ivith overflow supervenes. 


Ure/ers and Kidneys. After a short period of muscular liyper- 
pressure causes dilatation and pouching of the ureters 

with into, ft”! J^'aonie tortuous. Dilatation of the renal pelves 
ho Lri! t gradually occurs with 

t™ Tid r of hydro^hroses of the renal 

type, and increasing renal imiifBcieiicy 


™ Progross of the disease 
Stheter “ spontaneously. foUoiving the passage of a 

eTco^aoed In Stone forinatiou is further 

suread of inf "t'^ intention from prostatio congestion may occiu-, and 
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fig. ICSS.—SAQimL Section or KomMALDiJti»t)£ft,sno>visaTiui'MEDU!(LoBX 

AND I’RVTcaic OamcK cannot »« seen it same CyaTosconc Field. 



Ftg. leSG.— Kesclts of Pbostatic OasrRtrerio’T, snowiso Teabecclated 
Bladder, Vesical Caxcdld^ False Dweeticitldii and Intravesical Pro- 
jection OF Medlar Lobe or Pbosiat^ ttbice can be seen in same Field as 
Ubetebio Obuice. 


VOL. II. — 2 R 



2962 


POST-GRADUATE SURGERY 


(4) Circulatory. H 3 rpeKeniia of tlie prostatic mucous membrane 
is common, often \\'itli dilatation and varicosity of the veins, whicli 
may rupture and cause hsematuiia. 


Symptoms and Siyns. These are usually insidious in onset. They 
are most commonly referable to the act of micturition, but at times 
general symptoms of renal insufficiency, such as sleeplessness, thirst, 
poor appetite, headache, etc., may cause the patient to consult a 
doctor. Only a routine urological examination will reveal the true 
state of affairs. 


Frequency. This is one of the earliest symptoms and occurs in the 
absence of residual urine or cystitis. Wilson believes that it is due to 
slight eversion of the very sensitive mucous membrane of the prostatic 
urethra into the bladder, due to the upward enlargement of the prostate 
and its unaccustomed exposure to the accumulating urine. The fre- 
quency is noticed at first during the night, usually in the early hours 
of the morning, and later by day. It gradually increases, especially 
after the occurrence of residual urine, cystitis or stone. 

Hminaluria. This may occur from prostatic congestion and is at 
first terminal. If due to a ruptured vein it may be profuse. It is 
commoner with an innocent than a malignant gland, and in the presence 
of complications such as cystitis or stone. 

Pain. There is often a feeling of weight in the perineum and some 
sacra aching. Dysuria is only marked if cystitis or stone is piesent, or 
If acute retention has occurred. 


. indicates the presence of cystitis or, if clearing 

wi aci , 0 phosphaturia due to alkaline decomposition. 

&ream ~ Tills becomes progressively smaller, and the force of 
projection dm^mishes until it may eventually become a dribble. 


Fv» one of the chief characteristics of the disease 

motorate is great, there may be a delay o 
f the act can be started. Strainiu. 

of rf w This factor helps to exclude a diagnosi 

a 3 ric ure, in which straining assists the act of micturition. 


Pe^ntion. In some rare cases this may be the first symptom and 
ay e partia , the patient being able to pass water although the 
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amount of residual urine after the act is much greater than usual, or 
complete, when no urine can be passed at all. Retention usually follows 
an indiscretion, sucli as over-exercise, over-eating, exposure to wet and 
cold, or to enforced holding of water. 

Tnconiincnce. This, if present, is really retention with overflow, the 
bladder on palpation sometimes reacliing as high as the umbilicus. 

Disorders of Sexual Function. These consist of increased sexual 
desire and a diminished power of gratifying it. In addition, there 
frequently exists some degree of moral perversion. 

Diagnosis. This is made by a consideration of the liistory, the 
symptoms, and by routine examination and cystoscopy. The external 
genitals may be normal, or some tbickening of the epididymes suggest a 
chronic genital infection. 

Rectal examination, although of the greatest importance, must be 
regarded as only one link in the chain which leads to the correct 
diagnosis. In most geiicralised enlai^emezits, tlje prostate will bo felt to 
occupy a much greater area than normal, wth bulging into the rectum. 
The natural outlines are preserved, the median groove is present, there 
is no irregularity or area of hardness, and the rectal wall can be made 
to slide over it. 

In carcinoma, however, the prostate is stony hard, and irregular 
nodules are felt. The median groove may be obliterated and the gland 
is fixed. Lymphatic invasion to the lateral sides may be felt as diffuse 
thickenings and sometimes as hard nodules, and the rectal wall may 
be adherent. 

In median lobe enlargements the prostate may feel normal, whereas 
in fibrous contraction it is smaller and harder. 

The gland is massaged and the patient directed to empty his 
bladder into two glasses. The act will be seen to be characterised by 
difficulty in starting, a small stream with little force of projection, and 
hindered by straining. The second specimen of urine, which is clear 
or turbid according to whether cystitis is present or not, should be 
examined for albumen, phosphates and sugar. If turbidity is present 
which does not clear with heat or acid, the specimen should be sent for 
bacteriological examination to determine the nature of the infection 
and the presence of any abnormal constituents. 

Catheterisation and the estimation of the residual urine is another 
most important step in the diagnosis. The urethra is anaesthetised and 
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an attempt made to pass a No. 12 E. coude catheter which -vvill exclude 
the presence of a stricture. As a rule little difficulty is experienced in 
its passage, but in cases of marked median lobe enlargement the 
catheter %vill be obstructed, when a bicoude of similar size should be 
used. During the introduction of the cocaine solution a general and 
abdominal examination should be carried out which must include the 
reaction of the pupils to light and accommodation in order to exclude 
tabes ; signs of renal failure such as dry glazed tongue, harsh and dry 
skin, earthy complexion, emaciation and a drawn and sallow’ face j 
tenderness over the renal areas j and in particular, careful examination 
of the bladder area. If the viscus is much enlarged, not more than 1 5 oz. 
should be withdrawn and the patient treated as for chronic retention 
(see page 2968), all subsequent examinations being delayed for some 
days until the bladder is empty. If no enlargement can be detected 
suprapubically, the bladder should be emptied and the amount of 
residual urine noted. 


Cystoscopy and Chromo-cystoscopy. These examinations may be 
carried out instead of catheterisation if the patient is moderately w’cll, 
or deferred to a later date if he is ill or is suffering from chronic retention, 
when definite precautions must be taken. These latter consist of rest 
ill a catheter in cases of chronic retention, and the 
^ibition of alkaUs and fluids for several days after the bladder has 
been decompressed. 


^ ordinary cases the examination should be preceded for tliree days 
by hexamine 10 grs. before meals and an acid mixture after. 

ys scopy is of the utmost importance as it will give information 
regarffing the intravesical enlargement of the prostate, and will estab- 
complications, such as stone, growth, diverticula, 
• ^ ^ ^ two-stage operation. ^Vhen combined with the 

thp rpinW indigo-carmine it will provide an estimate of 

nerp^f^anr determine whether preliminary drainage is 

nee sary, either by catheter or cystotomy or both. 

the oTflm ^ cocainised, a cystoscope is passed in 

finn c/^rv. j-fc exanunation. As m catheterisa- 

encountered in sunnounting u much 
TeU blZ fr 1 ’ 'y^teeenpe 'riU often have to be depressed 

Te hra due 7 7“ “-3 of distortion of the posterior 

Zv alt! .V the lobes, lateral movements 

FiZ^ c t 7“^' f V ‘o ‘--“^ese the deviated canal. 
Fibrous contraction of the bladder neck may also cause some obstruction 
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and may necessitate the preUminary passage of a curved steel 
sound. Extreme gentleness is of the utmost importance during the 
whole procedure, as haemorrhage from the congested prostate is very 
likely to occur and may obscure the cystoscopic view. 

In the presence of marked cystitis much irrigation through the 
cystoscope \vi\\ be necessary before the return flow is clear. If hsemo- 
rrhage has occurred either before or as a result of the cystoscopy, 
and the view is obscured, adrenalin should be injected and allowed to 
remain in tbe bladder for a few minutes, before irrigation is continued. 

Cystoscopic appearances, (a) Prosiaie. For cystoscopic purposes 
tbe intravesical projection of the prostate is divided into two lateral 
lobes and one median lobe. In the normal state the edges of the lateral 



Budder Neck, mass rr bv Ctsro 

scone Fislos. 



£MABOEXE^r or PBoatATs, AS secy 
TBBOron sisE Cystoscopic Fields. 


lobes show a marked concavity, and those of the median lobe a slight 
one, when viewed with a cystoscope which has been wthdrawn into 
2 one A (see page 2723). Approximately one-ninth of the bladder neck 
can be seen in one cystoscopic Held, and tbe accompanying figure 
is a composite one of the normal condition made up of nine over- 
lapping cystoscopic fields, the indicator showing the direction of view 
{fig. 1687). A composite diagram of the bladder neck is also shown 
(fig. 1688) in the presence of a generalised enlargement of all three 
lobes, which shows a convexity of all its margins. At 12 o’clock 
the two lateral lobes mil be seen meeting at an acute angle or 
inverted V (fig. 1689). The same can be seen at the junction of the 
lateral and median lobes at 4 and 8 o’clock. 
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The prostatic margin does not always present a smooth appearance, 
and many varying shapes may be seen bet^veen the normal and tlie 
generally enlarged gland depending on the number and si 2 e ol the 
individual adenomatous projections. It is of the utmost importance to 
decide which lobe or lobes are enlarged, as prostatectomy is always 
indicated if all three lobes are affected, while many of the pure median 
hypertrophies and most of the fibrous prostates should be dealt with 
by perurethral resection. 


(6) Bladder. (1) Retrch-prostatic Pouch. In normal cases, when 
the cystoscope is gradually pushed into the bladder, the whole of the 
neck from the margin of the median lobe to the inter-ureteric bar can 



e seen gradually shelving its way downwards, and at 4 or 8 o’clock 
e prostate and ureteric orifice caimot be seen in the same cystoscopic 
e (see g. 1685). As the median lobe enlarges intravesically, this 
gradual slope becomes steeper and steeper until, eveuAvith early cases, the 
^ ^ same field as the ureteric orifice (figs. 

86 and 1690) and the inter-ureteric bar (fig. 1691). Further enlarge- 
ment causes an actual overhang of the prostatio rim with formation of 
a retro-prostatic pouch, and part of the trigone and eventually oven the 
ureteric orifice may become obscured from view. Hesidnal urine 
increases in direct proportion with the size of this recess. In some 
cases the median lobe forms a finger-like projection, acting as a kiml 
of ball-valve, which closes during micturition. This causes the amount 
of residual urme to mcrease oat of all proportion to the actual size of 
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tlie enJargenient, ulth rapidly increasiBg damage to the kidneys by 
back pressure. Such prostates may often feel perfectly normal per 
rectum and cause no obstruction to cystoscopy or catheterisation. 

(2) Hypertrophy. This is seen with ail chronic types of obstruction 
to micturition, such as prostatic hypertrophy or fibrosis, urethral 
stricture, or pin-hole meatus. Instead o£ the normal smooth appearance 
of the vesical mucosa, hypertrophied bands or trabecul® of muscular 
tissue covered by mucous membrane are seen running in all directions, 
resembling the chord® tendine® of the ventricles of the heart {see figs. 
1617 and 1686). 

(3) Divcriicitla. False diverticula arc coimnon and consist of hernial 
protrusions of mucous membrane between adjacent bundles of hyper- 



Situe C\$TT>scoric Field. 


trophied muscular fibres. A true diverticulum, the wall of which is 
formed of all the same constituents as that of the bladder, though 
uncommon, is more frequently seen in prostatics than in others, which 
suggests that obstruction playsat least a part in itswtiology (see fig. 1686). 

(4) Dilatation. This occurs when compensation breaks down and 
is the eventual sequel of hypertrophy. It is shown by a large amount 
of residual urine and often by the enormous tolerance of the bladder to 
distension, 

(5) Cystitis. Some hyper®mia, especially in the region of the 
neck, is usual, and the remainder of the bladder is often injected, 

IVheu infection is present, the changes resemble those of cystitis. 
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The prostatic margin does not always present a smooth appearance, 
and many varying shapes may be seen between the normal and the 
generally enlarged gland depending on the number and size of the 
individual adenomatous projections. It is of the utmost importance to 
decide which lobe or lobes are enlarged, as prostatectomy is always 
indicated if all three lobes are affected, while many of the pure median 
hypertrophies and most of the fibrous prostates should be dealt \vith 
by perurethral resection. 


(6) Bladder. (1) Retro-prosialic Pouch. In normal cases, when 
the cystoscope is gradually pushed into the bladder, the whole of the 
neck from the margin of the median lobe to the inter-ureteric bar can 



e seen gradually shelving its way do^vnwards, and at 4 or 8 o’clock 
ureteric orifice cannot be seen in the same cystoscopic 
(see g. 1685). As the median lobe enlarges intravesically, this 
^radualslope becomes steeper and steeperuntil, even with early cases, the 
^ ^ the same field as the ureteric orifice (figs. 

1686 and 1690) and the mter-meteric bar (fig. 1691). Eurther enlarge- 

ment causes an actual overhang of the prostatic rim with formation of 
a retio-prostatm pouch, and part of the trigone and eventually even the 
^etenc orifice may become obscured from view. Residual urine 
TZTth f oportion Avith the size of this recess. In some 

of h H i!^ f forms a finger-like projection, acting as a kind 

of ball-valve, which closes during micturition. This causes the amount 
of residual urme to mcrease out of all proportion to the actual size of 
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the enlargement, with rapidly increasing damage to the kidneys by 
back pressure. Such prostates may often feel perfectly normal per 
rectum and cause no obstruction to cj'stoscopy or catlieterisation. 

(2) Hypertrophy. This is seen Avith all chronic types of obstruction 
to micturition, such as prostatic hypertrophy or fibrosis, urethral 
stricture, or pin-hole meatus. Instead of the normal smooth appearance 
of the vesical mucosa, hypertrophied bands or trabeculae of muscular 
tissue covered by mucous membrane are seen running in all directions, 
resembling the chordae tendineaj of the ventricles of the heart (see figs. 
1617 and 1686). 

(3) Diverticula. False diverticula are common and consist of hernial 
protrusions of mucous membrane between adjacent bundles of hyper- 



s«XB Cisiosooric Field. 


trophied muscular fibres. A true diverticulum, the ivall of which is 
formed of all the same constituents as that of the bladder, though 
uncommon, is more freq^ueutly seen in prostatics than in others, which 
suggests that obstruction playsatleastapartinitsffitiology (see fig. 1680). 

(4) Dilatation. This occurs when compensation breaks down and 
is the eventual sequel of hypertrophy. It is shown by a large amount 
of residual urine and often by the enormous tolerance of the bladder to 
distension. 

(5) Cystitis. Some hyperaania, especially in tlie region of the 
neck, is usual, and the remainder of the bladder is often injected. 

AVhen infection is present, the changes resemble those of cystitis. 
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The Tkeatment op Pbostatic Obstruction 


(A) general principles 

UEraiEr obstruction due to prostatic hypertrophy probably constitutes 
e most important of all urological conditions owing to its devastating 
ettects on the whole urmary tract proximal to the internal urinaiy 
meatus Back pressure, infection, or a combination of the tiro, causes 
gradually mcriasmg and sometimes irreparahle damage to the kidneys 

TrL!!”' mdividual becomes 

TT , ^ ^ many cases beyond tope of improvement, 

p a certam pomt the kidneys can deal with back pressure and 

1^1 of 

drv ski oiency, ^ch as headache, nausea, anorexia, thirst and 
my sJoBj gradually become manifest. 

function prostatic surgery depends on the renal 

can be evnl A ( always be assessed before any definite plan 

Onemt^ “f obsLtion. 

hacKur “■* ““'y before any 

and when th ° occurred, throws a strain on the kidneys 

“^uk sLen d^f^mine a fatal 

catheter into anV* ° b^rtension, as is produced by passing a 
extremely badlv toler^‘’d^”l® “ 'bronically distended bladder, is 
of the renal funrf ^ ^ producing a temporary depression 

depression of function of kit ’ “rrasionally suppression. This 

already being made may qilttaX^kh"^ 

of the patient. the scale agamst the recovery 

is ‘‘^XT.XeXotxrdXXxf 

relief ofhy,ertension,hutaddst;thisth:rcn;lXl^^^^^^^^^^^^ 
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tlie enlargement, witli rapidly increasing damage to the kidneys by 
back pressure. Such prostates may often feel perfectly normal per 
rectum and cause no obstruction to cystoscopy or catheterisation. 

(2) Ilyperlrophj. This is seen with all chronic types of obstruction 
to micturition, such as prostatie hypertrophy or fibrosis, irrethral 
stricture, or pin-hole meatus. Instead of the normal smooth appearance 
of the vesical mucosa, hypertrophied bands or trabeculae of muscular 
tissue covered by mucous membrane are seen running in all directions, 
resembling the cbordie tendinem of the ventricles of the heart (see figs. 
1617 and 1G8G). 

(3) Diverticula. False diverticula arc common and consist of hernial 
protrusions of mucous membrane between adjacent bundles of hyper- 



9.<Ms Cimtsconc Fjeui. 


trophied muscular fibres. A true diverticulum, the wall of which is 

formed of all the same constituents as that of the bladder, tho"'’’.' 
i.iii . j ^ *.» ^ mtectioii IS 

present and a catheter has been tied in for some days. 

(6) Retention of Urine. Congestion of the prostatic mucosa as a 
result of instrumentation, even when the utmost gentleness is observed, 
may be sufficient to determine an attack of acute retention when 
chronic retention was present before the passage of the catheter or 
cystoscope. 

(7) Hcemorrliage. This may occur from congestion of the prostatic 
mucosa afterthe passage of a catheter or cystoscope, even in expert hands. 


VOL. 
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The Treatment op Prostatic Obstruction 


(A) GENERAL PRINCIPLES 


Urinary obstruction due to prostatic liypertropb7 probably constitutes 
tbe most important of all urological conditions owing to its devastating 
effects on tbe whole urinary tract proxiinal to the internal urinary 
meatus. Back pressure, infection, or a combination of the t^vo, causes 
gradually increasing and sometimes irreparable damage to the kidneys 
with the result that the general health of the individual becomes 
seriously affected and in many cases beyond hope of improvement. 
Up to a certain point the kidneys can deal with back pressure and 
even superimposed infection, but beyond this the general effects of 
renal insufficiency, such as headache, nausea, anorexia, thirst and 
dry skin, gradually become manifest. 

The whole principle of prostatic surgery depends on the renal 
function, and this must always be assessed before any definite plan 
can be evolved for dealing with a particular case of obstruction. 

Operative interference witJi the urinary tract, even before any 
back pressure effects have occurred, throws a strain on the kidneys 
and, when these are already damaged, may determine a fatal 
result. Sudden relief of hypertension, as is produced by passing a 
catheter into and emptying a chronically distended bladder, is 
extremely badly tolerated, always producing a temporary depression 
of the renal function, sometimes bamaturia from rupture of capillary 
vessels mto the renal tubules, and occasionally suppression. Tliis 
epressiou^ of function of kidneys on which excessive demands are 

% ft ^ made may quite easily turn the scale against the recovery 
of the patient. 


Suprapubic cystotomy , ivith its immediate emptying of the bladder, 
r,»r serious procedure, as not only does it produce a sudden 

lef of hpertei^ion, but adds to this the shock of a urological opera- 

tiouandtheadnumstxationofsomeformofanBestlietic. If tosuprapubic 

cys 0 omy is a so added the removal of the prostate, as in a one-stage 
prostatectomy, it can be easily understood that this additional strain 
to throperat“or“™‘ appalling mortality which is attributed 


Preliminary investigation and treatment ate thus of paramount 
paSn?”'^’’’ ‘'’setter constitute the greatest protection to the 
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The type of prostatectomy performed, which can be carried out 
either by the suprapubic, perineal, or perurethral route, varies with 
the conditions of the prostate as determined by the rectal and cysto- 
scopic examinations, and also, to a large extent, with the preference 
of the individual surgeon. 

In this country suprapubic prostatectomy has the greatest number 
of followers, and is the method of choice for dealing with the majority 
of cases of generalised enlargement, and some cases of localised enlarge- 
ment of the prostate (median lobe) which arc giving rise to urinary 
obstruction. 

Perineal prostatectomy, as carried out by Young’s or Winsbury- 
White’s technique, however, gives excellent results. 

Prostatic fibrosis and some cases of mcdiai\ lobe enlargement, on the 
other hand, are best dealt with by McCartliy’s perurethral resection, a 
procedure which is increasing in popularity, though considerable in- 
strumental skill is necessary for its efficient performance. Suprapubic 
resection with the diathermy cutting current, or with Irwin’s clamp 
mcisor, is an alternative method to the urethral route, and in some 
cases Nvill lead to better results. 

Suprapubic prostatectomy may be carried out in one stage, uuth 
or without preliminary catheter drainage, or be performed in two stages, 
the prostate being removed after a definite period of suprapubic 
drainage which itself may be preceded by an indwelling catheter for 
several days. Chronic retention due to prostatic obstruction is a con- 
dition which usually calls for this three-stage method of treatment. A 
catheter is tied in, the bladder gradually decompressed, and a supra- 
pubic cystotomy performed when the patient’s condition is satisfactory. 
Suprapubic drainage is maintained for a period wliich may vary from 
two weeks to several months, and is followed by suprapubic or perineal 
prostatectomy when the renal function has fully recovered. 

Similarly, perurethral resection can be carried out in one stage or 
be preceded by preliminary catheter drainage, suprapubic cystotomy, 
or both. 

In cases where the patient’s general health is good and the obstruct- 
ing prostate has produced no diminution of renal function (as shown 
by a normal blood urea, urea concentration, and indigo-carmine tests), 
suprapubic prostatectomy in one stage is the method of choice. The 
advantages to the patient, however, of a two-stage operation are 
so great that they more than outweigh the inconvenience of an addi- 
tional fortnight in a hospital or nursing home, combined with the risk 
pf a second anaesthetic, even when administered by an expert in gas 
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and oxygen, and consequently it should always be advised whenever the 
least doubt arises concernuig his general or renal condition. 

A common mistake is to suppose that if the urine is free from 
infection, the danger of a one-stage prostatectomy is small. AVlien the 
bladder is opened sepsis is invariably introduced, and may cause a 
greater or lesser degree of urinary infection, occasionally with the pro- 
duction of pyelitis or pyelonephritis, which, in some cases, may persist 
for ten days or a fortnight before urological resistance to the infection 
is acquired. The sliock of a superadded prostatectomy may detennine 
a fatal issue. 

A second-stage prostatectomy is imdoubtedly more difficult to 
perform owing to the shrinkage of the prostate after cystotomy ; but 
tffis in itself is of some advantage from the point of view of consequent 
diminution of hamorrliage, though by the technique of Harris for the 
reconstruction of the prostatic cavity the risks from both post-operative 
hEemonhage and sepsis have been reduced to a minimum. The fuial 
decisiou for a one- or t^vo-stage prostatectomy must depend upon the 
individual surgeon, who must be guided entirely by his experience, 
chnical instinct, and by a correct interpretation of all the facts avahable. 


■ j- Even two-stage prostatectomy is contra* 

in icate in the following conditions : Extreme age and increasing 
ee enesa of the patient ; failure of preliminary treatment, which may 
me u e cystotomy, to improve renal damage ; severe sepsis ; or severe 
caicho-vascular, pulmonary, and gastro-intestinal conditions. 

f Operations in other parts of the body, certain general 
principles must be observed. Failure to do this may be directly 
^ necessitating prolonged after-treatment, 

^vffiich not only cause the patient additional discomfort, but, what is 

of =1“ uneventful 

These ^ cases, bring about a fatal termination. 

(') «o^oraI treatment. (2) Adequate 
□ ■ e control of bleeding. (4) The elimination of sepsis. 

iunotioifritl™* should always be canied out in con- 

card ovn ‘ “ ’’ 

T n r and nervous systems, 

ntessty ->• 

toth pre- and post-operative, te- 
operatne dramage, as has been desenbed, may be by catheter, by 
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suprapubic cystotomy, or by both, the type and duration being deter- 
mined by the renal function, the amount of residual urine, and the 
presence of complications. 

Post-operative drainage constitutes, perhaps, the most important 
step in after-treatment, and is effected by a large suprapubic tube for 
at least five days following suprapubic prostatectomy, or by an 
indwelling catheter if Harris’s operation is performed. 

In perineal prostatectomy by WinsbuxyAVhite’s method a pre- 
liminary suprapubic cystotoniy is always performed at least fourteen 
days beforehand, and a self-retaining tube of Ids pattern inserted. 
This tube is left undisturbed during and after the perineal prostatec- 
tomy, and additional drainage provided by an indwelling catheter and 
a perineal tube. 

In one-stage perurethral resections drainage is maintained by an 
indwelling catheter which should be as large as possible — i.e. 12- 
14 English. 

(3) Bleeding. This is best checked in a one-stage suprapubic 
operation by Harris’s technique, in which the more important vessels 
are caught by stitches introduced with a boomerang needle. A two- 
stage operation greatly diminishes the amount of bleeding, and some 
surgeons make 210 attempt to control it, a large suprapubic tube pro- 
viding a free exit for the escape of clots. Others mtroduce a variety 
of plugs into the prostatic cavity, such as gauze packing, or rubber 
bags which ate distensible by air or water. The simplest and most 
efficient of these mechanical means is Andrews’ suprapubic tube, to 
which is attached a flexible india-rubber bag which is placed in. the 
prostatic cavity and temporarily distended with gauze introduced 
through the tube. If Harris’s plastic repair is carried out, these 
measures are not required. 

Winsbury-MTiite’s perineal prostatectomy, being a two-stage 
operation, is 2 iot followed by much bleeding, but what tliere is is most 
efficiently controlled by suturing the cut urethra and peri-urethral 
structures to the bladder neck and by the obliteration of the remains 
of the prostatic cavity by further sutures. 

In JilcCarthy’s perurethral resection, and in suprapubic resection, 
the diathermy cutting loop or knife controls bleeding to a very large 
extent, and any residual luBiiiorrliage is arrested at the end of the 
operation by the coagulating current applied with a button electrode. 

(4) Sepsis. This is controlled both before and after operation. 
Pre-operative treatment may be medicinal, hexamine being given 
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before anti an acid mixture after meals for some days before opera- 
tion. In cases requiring preliminary drainage by catheter, suprapubic 
cystotomy, or botli, intermittent and, in some cases, continuous irriga- 
tion of tlic bladder is carried out and constitutes the most efficient means 
of diminisln’ng infection. 

J’ost-operativc treatment consists of intermittent or continuous 
bladder wash-outs through the suprapubic tube or indwelling catheter. 
In one-stage pcrurethral resection, the latter is the only means of 
drainage, and in'igation of the bladder is carried out at short intervals 
for tlireo or four days. After Harris’s operation with reconstruction 
and obliteration of the prostatic cavity, irrigation is uimecessary. 


(B) CATUETEE DRAINAGE 

The regular passage of a catheter may be employed as the sole 
method of ticatniciit for patients suffering from prostatic obstruction, 
but tliis cutliotcr life, although said to be consistent with years of 
eonifort and with normal bodily and mental activity, is a procedure 
wliicli has little to recommend it. As a rule compb’eations, such as 
infection, sot in which seriously prejudice the patient’s condition, and 
only make subsequent operative procedures more difficult. Catheter 
drainage is essential as a preliminary to either suprapubic cystotomy 
or ono-stago piostatoctoiny, in the presence of infection, residual urine 
over 4 oz. in amount, or if the renal function is below normal. In 
addition, if clironic retention with overflow is present, the bladder must 
bo guulually decompressed by \vithdrawing not more than 10 oz. of 
luiuo every two hours until it is empty. 

llio ti’catmoiit of this condition has been fully described on page 
ooau ^ ^ 


, 'Iho penis with retracted prepuce is well washed 
and the urethra amesthetised with cocaine bicarbonate solution. A 
iV*. la B. gmu elastic coude catheter is passed into the bladder and 
tied m as follows : A piece of adhesive strappmg or elastoplast 
S mehes long and 1 inch wide is cut, and two tapes 4 inch in width 
and 10 mehes in length folded round the strapping, as shown in 
hgmv 1002. the distance between them being equal to half the circuni- 
' ^ t le penis. I Uq prepuce is pulled fonvard and the strapping 

appUed y. as consequent swelling of the organ may cause marked 
VHuna of the prepuce and discomfort to the patient. A third 
iw-w fr. ^ inches long, b tied round the catheter, 1 inch 

frvuu the external urm.in- meatus, and prevented from sUpping 
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by ending a narrow piece of strapping around tlie knot and adjacent 
part of tlie catheter. The ends of the tapes are tied together, as shown 
in figure 1092, and the catheter so adjusted that lotion injected through 
a syringe passes freely in and out of the bladder through its lumen. 
Drainage is effected by means of a glass connecting tube fixed to a 
length of rubber tubing which dips mto a bottle containing antiseptic 
solution placed at the bedside. 




ICd’.— AfrrnoD or Tvino w a CATDSTSit. 
(*) Tires iTTicHEP TO Piece or STHirrmo, 
(B) CiTHET£B» rosmo>, okeFiik or Tifeb tied, 

TUS OTHCB Flla P^TUO. 


The bladder is irrigated with acriflavine 1 hi 8000 twice a day or 
more, according to the severity of the infection, some ^ oz. being left 
in for half an hour, a spigot being inserted into the cathe,... after each 
wash. The catheter is changed every third day, the urethra irrigated mth 
the same solution before insertion, and theglans and prepuce well washed. 

After a minimum of ten days, and when the patient’s general 
condition is satisfactory and his renal function tests are good, a 
one-stage prostatectomy is carried out. In all other cases, suprapubic 
cystotomy is performed. 


(C) SUPKAPUBIC CYSTOTOMY 

Indicaliom. (1) For drainage. (2) For removal of stones, foreign 
bodies and growths unsuitable for perurethral methods. (3) As a 
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prelimmary to operations on the prostate or strictures, or for excision 
of diverticula. (4) In the presence of bleeding which cannot be con- 
trolled by a catheter, or in cases of clot retention in which the clots 
cannot be removed by suction. (6) As an emergency if a catheter 
cannot be passed, as in a few cases of acute retention due to stricture. 

Prchmiiiart/ TrcatmciU. It 13 of the utmost importance to realise that cystotomy 
may be a severe operation, and should never he carried out as all emergency unless 
all attempts to pass a catheter have failed, as in some cases of retention due to stricture, 
or unless it is impossible to empty the Madder through a catheter, as in some cases 
of clot retention. 


Anasthetic Tins depends on the condition of the patient. In emergency 
cystotomies, as m cases of retention due to stricture. local anwsthesia is the method 
0 c oice. I point is selected midway between the umbilicus and the symphysis pubis, 
and two separate amounts of 1 cc. each of I per cent novocaine are injected with a 
smaU needle under the skin one Inch on either side of it. After a short interval a long 
needle is passed through one of these punctures and slowly pushed .sulicutaneously 
to a point one inch below the umbiUcus, novocaine being introduced continuously 
a 13 then neatly withdrawn, reversed, and slowly passed to 

point one inch above the symphysis, the whole track being again iuiiltmted. The 
vapA ^ ** repeated on the other side, about 30 to 40 cc. of 1 per cent novocaine being 
of novoen* IS thus suTTOunded by a lozenge-sbaped subcutaneous infiltration 

are ‘“‘'f ? be mademthin five minutes of injection. 10 to 15 cc. 

midbnft a /t rectus sheath into the subjacent muscles in the 

wTdder waS in “ finally, after exposing the 

general an-nsthltir^**! ° damage in which it is thought undesirable to give a 
fn sS t “®'bod of chL. Evipau is supplied 

distilled water are ° ^^nipoides containing 10 CC. of triple 

into a 10 cc. sterile s ° One of the latter is broken and the water draivn 

completely dissolved ^he^sn^ “jected mto the ampoule of evipan. IVhen this has 
A tourninuef * v T “ cbaiged with the solution, 

rendered prominent bv^ It patieut’a upper arm and the median basilic vein 

The stanTm unclenching the fist. 

IS slackened and the The tourniquet 

amount injected usuaiw’ v • « voice is no longer audible it is found that the 

■lo'rfy. • total of aW 6 tTllf 

only be obtained operation, as-effective narcosis can 

For routine cases the J. i- « of evipan. 

fonn of aniestliesia la rjas 7° pleasant 

hour beforehand bv-’ wram vf ’• should be preceded three-quarters of an 
amount of which dep^cb on iutra-rectal avertin, the 

light diet on the day befom^S ^ operation, a 

ay oetorc with plenty of glucose barley sugar to suck, and an enema 
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early on the morning of the operation. On the preceding night the skin is shaved and 
painted with 3 per cent picric acid in spirit. 

Position. The patient lies flat on lus back on an operating table, a tray, which 
communicates Avith a bucket underneath the tabic, being placed between the legs. 

OpcTotion. Three per cent picric acid in spirit is applied to tlie skin 
of the lower abdomen, external genitals, and the front and inner aspect 
of the thighs, especial care being directed to the glans penis with 
retracted prepuce. 

A No. 12 English gum elastic coude or bicoude catheter is passed 
into the bladder and any contained urine allowed to flow into the tray. 
Tlie viscus is then tuashed onfc until the return Aow is clear, distended 
with 10 02 . of boracic lotion, and a spigot inserted. 

Sterile mackintoshes and towels are applied and clipped in position. 

In septic cases and as a preliminary to prostatectomy, the vasa 
defereatia should be ligatured to prevent subsequent spread of infection 
to the epididymes. The vas on each side is isolated from the cord first 
by the fingers and then by vasotomy forceps, and a small incision made 
over it. It is grasped with tissue forceps and brought out on to 
the skbi. Koeber’s (toothed) forceps arc applied on each side and the 
tissue forceps removed. The vas is cut through and each end ligatured 
with No, 2 plain catgut ; the forceps are then rejiioved and the skin 
closed wth a continuous No. 0 catgut suture and painted with picric 
acid. 

A vertical incision about four inches long is made tbiougb the 
skin and subcutaneous tissues, in the nnd-bne between the umbilicus 
and symphysis pubis. The anterior rectus sheath is cut through for the 
full length of the skin incision, and each half dissected back for about 
half an inch from the recti muscles in the upper part of the woimd and 
the pyratnidales in the lower part. The interval between the two is 
souglit for and the muscles separated wfch the forefinger of each hand. 

The prevesical fold of peritoneum is stripped up by a finger covered 
with a piece of gauze imtil the characteristic brownish-red trabeculated 
musculature of the bladder, with its tortuous veins, comes into view. 
Care must be exercised not to tear the peritoneum, which at times is 
adherent to its anterior surface, and at the completion of the stripping 
process a thorough search should be made for a possible rent, which, if 
found, must be immediately sutured. (Strangulation of a loop of intes- 
tine has been known to occur where this precaution has been neglected.) 
If the peritonenm is adherent, it is a good plan to begin at the lateral 
aspect of the bladder where its attachment is rarely firm, leaving the 
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anterior portion until the last. Stripping is continued until the apex 
of the bladder, recognisable by the fibrous remains of the urachus, 
comes into view. 

Thomson-Walker’s self-retaining retractor with short blades is 
inserted into the wound and the recti muscles are held widely apart, 
any bleeding points on the bladder musculature being picked up and 
ligatured with No. 0 catgut. 

Two traction sutures of No. 2 catgut are inserted longitudinally 
into the bladder on either side of the mid-line, clipped with artery 
forceps, and the retractor removed. 

The spigot is wthdrawm from the catheter and all the boracic lotion 
allowed to run into the tray, being aided by pressure from above on 
the exposed bladder. The catheter is left in position to drain o2 any 
retained fluid. 

The traction sutures are held up, the prevesical peritoneal fold 
retracted, and the bladder incised vertically wth pointed scissors as 
high up as possible between the sutures ; the incision is extended as 
far as the apex {fig. ICO 3). 

The bladder is next explored, the prostate examined from above, and 
the results of cystoscopy and other examinations confirmed. Should 
it be necessary, stones are extracted, diverticula are excised, growths 
removed by fulguration or excision, or a combination of the two, or 
ot er procedures carried out, depending on the purpose for which the 
operation is performed. If the cystotomy is merely part of a one-stage 
prostatectomy, the subsequent procedures will be found described on 
page 2986. In other cases the wound is closed rvith drainage. 


Closure oj Ihe Bladder roith Drainage. The ultimate object of this 
p oce ure IS to obtain quick and firm healing of the cystotomy wound, 
and two important causes of delay or non-healing must constantly 
borne in mmd and guarded against. These are : Firstly, too close 
an approximation of the bladder wall and skin, with the result that hi 
bra„P prolapse of bladder mucous mem- 

surfacp nf 1,1 adhesions between the anterior 

eymphysis pubis, which result from 

wniinil rift, ^ ® short blades is inserted into the 

hZfj The lower end of the 

Z V “terrupted sutures of No. 0 

inserted ' t ^ Charriere IVinsbiiTy- White suprapubic tube 

inserted into the uppermost extremity of the bladder iucision. 
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/•?. lo9i-5tfa*rciicCi$ioTosir, Of£&*noi conn-Erar, 


Additional sutures are inserted into the bladder wound until the 
tube IS firmly gripped, but none is passed through it. 

The sutures are next overseivu by a continuous stitch of Xo. 0 
catgut, care beijig taken to invert all 
parts of mucous membrane which 
maj still be visible {figs. lG9i and 
1095). In this way the margins of the 
bladder wound around the tube are 
inverted in much the same manner 
as in the performance of a gastro- 
stomy, leakage into the prevesical 
space being thus reduced to a 
minimum. 

By piishing the tube inwards the 
whole bladder is forced into the 
pelvis, thus ensuring that the dis- 
tance between it and the skin shall 
be as great as possible, and thereby 
guarding against one of the causes 
of delay in healing. 
ri?.iG97.— scrajycBicCrsioroifT; Thomson-AValker retractor 

opibbtio, coMKxm,. ' is removed and a rubber tube, 
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^ inch in diameter, wath a lateral opening is passed into the prevesical 
space. Tliis constitutes an efficient drain and still further pushes the 
anterior wall domi into the |)clvis, thereby to a great extent preventing 
the formation of adhesions to tlic sjnnphysis pubis — another cause 
of delayed liealing (fig. 1696). 

Tlie rectus slieatli is picked up and sewn together \vitli interrupted 
stitches of No. 2 catgut, the prevesical drain being brought out at the 
lo\Yer extremity of the wound, and the suprapubic tube as near the 
upper extremity as can be conveniently reached. This is of great 
importance when cystotomy is a preliminary to prostatectomy, as it 
provides adequate room for subsequent removal of the prostate vnth- 
out the i\ecessity of opening up that part of the wound above the 
bladder tube which overlies the peritoneal reflection ; in this way it 
is possible to avoid all risk of opening the peritoneal cavity. 

If permanent suprapubic drainage is desired, the maximum length 
of track is secured, thus preventing leakage past the catheter. The 
skin is closed with interrupted sutures of jfishing-gufc, using the eversion 
stitdn Finally, both tubes are pushed into the woimd as far as possible 
and stitched securely in position. It is well to pass two stitches through 
the bladder tube as an additional precaution agauist the bladder rising 
to the surface (fig. 1097). 

The catheter is removed from tlie urethra, picric acid painted on 
the wound, and dry dressings applied. 

A/tcr-Treatment, The suprapubic tube is attached by means of a glass connection 
to a long tube communicating with a large narrow-necked bottle containing lysol. 
Heroin 1 gr. or morphiia J gr. are given if necessary, when the patient has come 
round from the antesfhetic. An enema is administered two daj-s after the operation, 
and repeated twelve-hourly until an action of the bowels is obtained, when a suitable 
aperient, such as two vegetable laxative pdls or two drachms of cascata evacuant, 
is given. 

Alkalis and fluids, such as water, Contrexewlle, ^^itteJ, and barley-water are 
encouraged and the bladder washed out twice daily through the suprapubic tube 

The prevesical tube is removed on the fourth to sixth day and the stitches on the 
ninth day. 

After the bowels have been opened- food is allowed, and this should he nutritious, 
its nitrogen content varying inversely with the amount of renal damage, as previously 
deteimined. 

If a second-stage prostatectomy is contemplated, the renal function is estimated 
on the twelfth day by the blood urea and urea concentration tests. The blood urea 
should not exceed 50 mgms. per cent, and the urea concentration should be 2 per cent 
or over during the second and third hour. 

Should both clinical and laboratory findings show that the patient is ready for 
prostatectomy, this should bo performed on the fourteenth day after the cystotomy, 
either by the suprapubic or the perineal route. 



29S0 


POST-GRADUATE SURGERY 



flJ-H-ai-SCFU^TBIcCUTOIOlHi OFLainoi. COilFLCTEt-. 


Additioml sutures are inserted into the bladder wound until the 
tube u firmly gripped, but none is passed through it. 

The sutures are next oversewn by a continuous stitch of Yo. 0 
catgut, care being taken to invert all 
parts of mucous membrane which 
may still be visible (figs. 1691 and 
t69o). lu this way the margins of the 
bladder wound around the tube are 
inverted in much the same manner 
51S m the performance of a gastro- 
stomy, leakage into the prevesical 
space being thus reduced to a 
minimum. 

By pushing the tube inwards the 
whole bladder is forced into the 
pelvis, thus ensuring that the dis- 
tance between it and the skin shall 
be as great as possible, and thereby 
guarding against one of the causes 
of delay in healing. 

/■.ir.ic97.— sepBiPcwcCtsTOTOKT. Thomson-Walker retractor 

OftBBtro* ig removed and a rubber tube, 
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^ incli in diameter, with a lateral opening is passed into tlio prevesical 
space. This constitutes an eflicieiit drain and still further pushes the 
anterior wall down into the pelvis, thereby to a great extent preventing 
the formation of adhesions to the symphysis pubis — another cause 
of delayed healing (fig. 1C96). 

Tlie rectus sheath is picked up and sewn together witli interrupted 
stitches of No. 2 catgut, the prevesical drain being brought out at the 
lower extremity of tlic wound, and tlie suprapubic tube as near the 
upper extremity as can be conveniently reached. This is of great 
importance when cystotomy is a preliminary to prostatectomy, as it 
provides adequate room for subsequent removal of the prostate ^vith- 
out the necessity of opening up that part of the wound above the 
bladder tube which overlies the peritoneal reflection ; in this w'ay it 
is possible to avoid all risk of opening the peritoneal cavity. 

If permanent suprapubic drainage is desired, the maximum length 
of track is secured, thus preventing leakage past the catheter. The 
sldn is closed with internipted sutures of fisbing-gut, usmg the eversion 
stitch, finally, both tubes arc pushed into the wound as far as possible 
and stitched securely in position. It is well to pass two stitches through 
the bladder tube as an additional precaution against the bladder rising 
to the surface (fig. 1697). 

The catheter is removed from the urethra, picric acid painted on 
the ^youlld, and dry dressings applied. 

A/tcT'TTeclmcnt. Tlie suprapubic tube is attached by means of a glass connection 
to a long tube cozuniuzucating with a large narrow-necked bottle containing lysoJ. 
Heroin J gr. or morphia J gr. are given if necessary, when the patient has come 
round from the amesthetic. An enema is administered two days after the operation, 
and repeated twelve-hourly until an action of (he bonels is obtained, when a suitable 
aperient, such as two vegetable lazative pills or two drachms of cascara evacuant, 
is given. 

Alkalis and duids, such as water, ContrezeviUe, Vittel, and barley-water are 
encouraged and the bladder washed out twice daily through the suprapubic tube. 

The prevesical tube is removed on the fourth to sixth day and the stitches on the 
ninth day. 

After the bowels have been opened- food is allowed, and this should be nutritious, 
its nitrogen content varying inversely with the amount of renal damage, as previously 
determined. 

If a second-stage prostatectomy is contemplated, the renal function is estimated 
on the twelfth day by the blood urea and urea concentration tests. The blood urea 
should not exceed 50 mgms. per cent, and the urea concentration should be 2 per cent 
or over during the second and third hour. 

Should both clinical and laboratory findings show that the patient is ready for 
prostatectomy, this should be petfonned on the fourteenth day after the cystotomy, 
either by the suprapubic or the perineal route. 
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In fcome cases a fortnight is not long enough for these findings to prove satis- 
factory, and the investigations should then be repeated at weekly intervals. In others, 
prolonged suprapubic drainage, even for periods up to six months, may be neces- 
sary. In these cases the wound is allowed to heal down to a small-sized de Pezzer 
catheter which is changed at regular intervals. The patient is fitted with a belt to 
which is slung a rubber urinal connecting with the catheter, and he is allowed to get 
up, go home, and lead his normal life as far as possible. 

The renal function tests are repeated at monthly intervals, and prostatectomy 
advised when they become normal. 

In a small percentage of cases, in which little or no improvement is shown, per- 
urethral prostatectomy may be considered as an alternative to permanent cystotomy. 


(D) SECOND-STAGE PROSTATECTOMY 

.Pfe;Mra<ioH. An enema is given and the bladder washed out through the supra- 
pubic tube on the morning of the operation. 

Ancestkeiic. (As for Suprapubic Cystotomy.) 

Position. (As for Suprapubic Cystotomy.) 


Operation, The patient is rolled for a moment on to his side and 
“■ is given into one buttock. The 

j removed by a sharp tug, and any blood or urine 
awnKa wotind is carefully removed tvith sterile 

mafl-int 3 per cent picric acid in spirit and 

tZ “d clipped into positi. 

sunrau4in‘*T"’i®““l inserted into the bladder through the 

«e made “ •“" Scutly mopped dry. Two iuoieions 

passiuu down t “bout 1 inch above the suprapubic opening, 

wards on either ' other, and running vertically down- 

at its lower ertreml "y suprapubic scar .and meethig 

as possible are excised and thTT suprapubic track 

either side edges undercut for about 1 inch on 

cystotomf r"'*' '”=8™ at the lower margin of the 

of the skin wound® Tht doarawards to the lower end 

tissues which ZZJ • , ““arately in the mid-line all the 

rectus 'sheath fh f ^ granulation tissue uniting the anterior 
Cbleeln' tt ""T anterior bladder wall, 

mopped drv®arith '‘Ss‘™ed .and the bladder again 

legTre “-™8 the patienfs left 

fa n Pack and the latter is raised by a nurse. The tot or 
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second finger of the surgeon’s left liand, previously lubricated ■with 
vaseline, is inserted into the rectum and the prostate pushed up into 
the bladder as far as possible. 

The internal meatus is sought for, the right forefinger inserted into 
it, and the mucous membrane at the antero-inferior margin of one or 
other lateral lobe broken through, just external to the veruinontanum. 
The inferior and superior borders of the lateral lobes are followed 
round to the mid-line, first on one side and then on the other, the 
finger slipping into the line of cleavage between the adenomatous 
portion and the false capsule of the prostate, the latter consisting of the 
flattened out remains of normal prostatic tissue which has come to line 
the fibrous or true capsule. By this method the prostate is quickly 
removed with great gentleness and ease, and \vith the minimum of 
bruising and disturbance of the surrounding tissues. 



fif. ScrtAfvaic Tiis*. 


Prostatectomy consists, therefore, of the enucleation of the patho- 
logical from the normal prostate, and not of a total removal of the 
gland. It is for this reason that prostatic hypertrophy may recur 
after operatioii, however skilfully performed. 

All parts of the prostatic capsule are palpated bimanually and any 
small adenomata or tags removed. 

Unless Harris’s technique is employed, the next step in the opera- 
tion, and one which is of the utmost importance in preventing sub- 
sequent contraction of the communication between the bladder and 
prostatic cavity, consists in splitting the posterior commissure in the 
middle line until the finger can be passed from one cavity to the other 
■without any intervening elevation. As a rule the greater the intra- 
vesical projection of the prostate, the larger is this vesico-prostatic 
opening and the less is the risk of subsequent stenosis. 

The flexible rubber bag of a No. 26 E. Andrews’ suprapubic tube 
(fig. 1698) is partially filled wth ribbon gauze, by means of an intro- 
ducer, and inserted into the bladder. The bag is pushed into the 
prostatic cavity where it can easily be felt by the left forefinger which 
still remains in the rectum. The bag is further distended >vith ribbon 
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gaii 2 e, introduced by the assistant, until the prostatic cavity is completely 
but not too tightly filled, at which point the left finger is withdrawn 
from the rectum. The glove is stripped off by a nurse and the left hand 
examined for blood, indicating perforation, which calls for careful 
washing in disinfectant lotion. A fresh glove is put on before con- 
tinuing the operation. 

The anterior bladder wall and anterior rectus sheath which, as a 
rule, cannot be differentiated, are umted wth a few interrupted sutures 
of No. 2 chromicized catgut and the skin approximated with fishing- 
gut eversion sutures. Two stitches are 
inserted through the skin on either 
side of the Andrews’ tube, which is 
picked up by them at its upper and 
lower margins. 

The wound and surroimding skin are 
carefully cleansed, a jnixture of equal 
parts of zinc oxide and castor oil applied, 
and one of the various types of supra- 
I pubic boxes fitted over the incision and 
; retained in place by an elastic band 
I encircling the waist. A convenient 
I pattern made of celluloid has been made 



\ j I to design by the Genito-Urinary 

\ Oo. (fig. 1699). A sterile towel is 

‘ ; j placed over the abdomen and the 
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duced through tlie wound until the latter becomes too small, which 
usually occurs about the 12th to 14th day. The urethra is then anses- 
thetised with cocaine bicarbonate solution and a No. 14 English 
bicoude gum elastic catheter passed to ensure the patency of the new 
vesical outlet. A little bleeding commonly follows, and there may be 
some rise of temperature due to the passage of infected urine over the 
raw area. Jlicturition is established about the 14th to 18th day and 
the wound is dry a few days later, when dressings are substituted for 
the suprapubic box and the patient is gradually allowed up. If delay 
in healing occurs, a catheter should be tied in for a few days and the 
wound edges drawn together with adhesive strapping. The wound 
should be firmly healed in from three to four weelcs after prostat- 
ectomy. The bowels and diet are regulated in tlic same way as after 
cystotomy. Ehiids and alkalis are given for about a week, after 
which hexamine 10 grs. before and an acid mixture after meals are 
given to diminish infection and prevent the formation of pbospbatic 
stones. 

Cowipb'coU'ofls of Suyrapubic Prostatectomy. (Onc*or two-stage.) 

(6) Reactiouaiy. 

(1) Hdvwrrhage. (a) Primary: at time of operation. 

This is reduced by an iojeettoo ol coagulen-cjba, and is easily controlled by an 
Andrews’ suprapubic tube. If Hama’s plastic repair is carried out at all, bleeding 
is arrested by sutures. 

(c) Secondary. 

This is uncommon if Harris’s technique is employed. Coaguien-ciba, heroin, 
morphia, or hot bladder wash-outs with weak silver nitrate solution I in 8000 are 
usually sufficient to control it, though blood-transfusion may be necessary at 
times and should not be delayed if simple measures fail. 

(2) Pain. This used to be a common feature when the prostatic cavity was packed 
with gauze, or when a bag such as Pilcher’s waa inserted into it. By the use of Andrews’ 
suprapubic tube the severity of the pain is much reduced and can be further diminished 
by withdrawing some of the gauze plugging from its interior and by irrigating the 
bladder through the tube. 

(3) Shock. This results from hsemorrhage, prolonged operation, or rough manipu- 
lation, usually in a patient whose renal function is impaired. 

In a two-stage operation the prostate is always more difficult to enucleate due to 
marked shrinking of the gland, and consequently there is some increased shock. 

By Harris’s method the plastic repair is quicldy performed and prevents the shock 
which is due to hemorrhage. 

Fibrous prostates should always be dealt with by perurethral resection. 

(4) Penal Failure. This can be prevented m great measure by pre-operative 
treatment, the most important part being drainage by catheter and cystotomy. 
Adequate time must be allowed for the kidneys to recover, and the second stage not 
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performed imtil the general condition and renal function tests are good. Po8t-operati\ e 
renal failure must bo treated hy fluids, diuretics, intravenous salines, and radiant heat 
to the renal areas. 

(5) Infection. Some degree of cystitis is always present. This may be pre-operative 
and, if mild, is usually an advantage. If severe it always improves after adequate 
bladder drainage. It may, however, be post-operative due to introduction of organisms 
through the cystotomy wound — usually a mixture of the B. coli group, staphylococci, 
streptococci and B. proteus. Plastic repair of the prostatic cavity whereby little raw 
surface is left behind is of paramount importance in minimising its spread, while the 
routine bladder wash-outs, fluids, and ^kalis which are given after operation are 
usually enough to diminish its intensity. Rarely, however, it may spread to the 
kidneys and pyelonephritis cause much anxiety. 

Some rise of temperature after operation is the rule hut if persistent is usually duo 
to extiavesical cellulitis from inadequate drainage. 

Epididymitis is prevented by vaso-ligature, but occasionally an abscess may form 
at the cut end of the proximal part of one vaa which will require fomentations and 
sometimes incision. 

Gross factors of persistent infection, such as a diverticulum, should bo seen during 
the preliminary cystoscopy, and should have been dealt with at the time of the 
cystotomy. 

(6) Post'Ofcratne Obstruction. This used to occur in a definite number of cases, 
especially when the gland was of the fibrous type. By plastic repair of the prostatio 
cavity and pcrurethral resection of fibrous prostates this complication should not 
occur, but, as other methods are frequently employed, a number of lato cases are seen 
m which conditions are often much worse than before operation. The suprapublo 
wound has often lo-opened, cystitis is present, stones have formed in the bladder, 
and the patient is in serious doubt as to whether his operation has been successful, a 
satisfactory explanation being impossible in most cases. 

Early obstructions often give rise to some degree of incontinence, but usually 
respond to intermittent dilatation under local ancestbesia with bougies and Kollmann s 
dilator. Late obstructions may require continuous treatment with indwelling Ckatheters 
followed by pcrurethral resection of the bladder neck. 

(7) Stone Forination. The formation of phosphatic stones is a common complica- 
tion, unless the urine is kept acid by an acid mixture, and constitutes one cause of 
the non-heaUng of the suprapubic wound. If this complication has occurred, no time 
should be lost in enlarging the suprapubic track and extracting the calculi by means 
of Young’s cystoscopic rongeur. 


(E) ONE-STAGE SUPRAPUBIC PROSTATECTOMY WITH CLOSURE 

(Harris's operation) 

The operation to be described has been evolved by Harris after 
several years of experiment and, in its present form, lias been practised 
by him for over six years. It is characterised by an easy convalescence, 
and patients submitted to it requiic, on the average, far less indivldnsl, 
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albeit skilled, attention after operation than those submitted to the 
two-stage operation which has just been described. In the ^ollo^ving 
description, extracts have been made from Harris’s o\vn writings.^ 

The particular features of the operation are briefly : 

(1) The complete and immediate control of hajinorrhage by 
suture. 

(2) The covering of all raw surfaces in such a way that the greater 
part of the prostatic urethra is re-formed and the prostatic cavity 
obliterated, wth the result that healing generally takes place by first 
intention and without urinary leakage. Septic complications are very 
rare, fistula formation does not occur, and post-operative recurrence 
of obstruction is completely obviated. 



/i;. ITQX— Booucuno XesSLS IIOULS. 


Two factors are of paramount importance, and inattention to 
either is likely to entail failure of the plastic portion of the operation, 
however carefully this may have been carried out. These are ; 

(1) The employiwent of surgical asepsis and a?itisepsis in the 
management of the catheter in both pre- and post-operative periods. 

(2) The employment of an intra-urethral method of digital 
enucleation of the prostate, whereby the verumontanum is preserved, 
the anterior commissure is not disturbed, and the mucosal covering 
of the greater part of the prostatic urethra is left intacL 

Surgeons who have had no experience of 
Harris’s operation are advised to complete the 
operation with drainage imtil they have acquired 
some experience of the method, and can be 
certain of ensuring complete haemostasis ; and, 
in addition, to make a longer vertical or 
transverse abdominal incision rather than the 
shorter one about to be described. 

Harris himself as a routine terminates the 
operation with complete closure, although he 
particularly insists that it should be practised 
only when the local conditions warrant it. It 

^ S. Harry Harris, “ Prostatectomy with Closure.” British Journal of Surgery, 
aud ituslralian and N.Z. Journal of Stayery. 



Fig. 1701. — Hahkis’s lUKOE. 
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should be regarded as the fulfilment of a successful operation in a field 
rendered favourable for its accomplishment. He is very definite also 
that when a wide incision of the bladder and abdominal parietes is 
practised, drainage of the prevesical space at least must be provided. 





mTH Tnc FB.vy 
{Brilui Jourinl of Surgery ) 


Four special instruments ate required ; 

(1) Ole boomerang needle holder (Bg. 1700). Two sizes of needle 
are etnployed, the larger is indispensable for the placing of the trigonal 
and the anterior obliterative sutures {% 1701). A smaUer needle is 
lued for the lateral haimostatie sutures. To avoid hemorrhage from 
the needle puncture, it is important that it should not have a sharp 
te^al cuttmg edge. The needle should be sharpened only at its 

arrilAl rtninf ^ ' 
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(2) A curved ligature carrier for the boomerang needle holder. 

(3) Harris’s illuminated bladder retractors and self-retaining 
frame (fig. 1702). 

(4) jVnterior retractor with extensible blade (fig. 1703), which 
permits of ready adjustment to the varying depths at which the 
prostatic cavity is found in different subjects. 



For a successful result it is of the utmost importance that all who 
intend to perform this operation should follow the technique in its 
entirety. It is proposed, therefore, to describe Harris’s technique in 
detail, including pre-operative preparation and post-operative care of 
the patient. 

Preparalori/ Treattnenl. The patient must be made to drink as much fluid as is 
reasonably possible throughout both the pre-operative and post-operative periods. 
Neither subcutaneous npf intruyeoous salines are given. 

Preliminary catheter (frajuage is employed for at least ten days, or preliminary 
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cystotomy for at least one month if catheterisation is unsuccesful (10 per cent of cases), 
if the urine is dirty, if the residual urine exceeds 4 oz., or if the renal function is below 
par. Patients whose general condition, is unsatisfactory, and who for that reason 
require pre-operative preparation, often improve to an extraordinary extent with a 
retained catheter, and even when no residual urine is present and there is a normal 
renal function. The improved rest at night thus rendered possible is doubtless a 
potent factor. 

Vaso-ligature for the prevention of epididymitis is practised as a routine and ii 
carried out with silkworm-gut subcutaneous transfixion sutures which are inserted 
preferably at the time of the first catheterisation and are removed after seven days. 
They are tied sufficiently tightly to occlude the l3rmphatic3 surrounding the vas, 
without obstructing its lumen. The following routine is rigidly insisted upon when 
a retained catheter is employed. : The bladder is washed out once, or in cases where 
the urine is foul, twice, or oven thrice daily with potassium permanganate 1 in 8000, 
then with plain sterile water, after which it is completely emptied. 4 oz. of 1 in 4000 
Sliver nitrate solution are then run into the bladder and the catheter is clamped for 
half an hour. A^Tien the bladder contents arc foul, the strength of silver nitrate is 
increased to the limit of tolerance, sometimes even up to 1 in 2000, but in no circum- 
stances should the solution be strong enough to cause pain. The catheter is drained 
by a glass connecting tube and a length of rubber tubing into a bottle at the bedside 
containing antiseptic solution, into which the tubing dips. No method of antisepsis 
will clean up a dirty bladder or prevent infection of a clean one when tbo end of tie 
catheter is placed, as is often seen, m a urinal between the patient’s thighs. The 
catheter is changed every third day and, if well enough, the patient U given a hot 
bath between changes. Before re-insertion of the catheter the glans penis Is swabbed 
with methylated spuit and the urethra irrigated with a 1 in 5000 solution of orj^CTanlde 
of mercury. ' ' 


tiv 10 grs. before meab and ammoaium benzoate 15 to 20 gts. are given 

aL amm a"’ t Wnzoate disagree, tvitli the patient, 

aerd amn.oa.am phospiate is enbstitated in tire same dosage 

which I" '1'^. '>‘*>111’ 

caftete. trl ^ 1 ““^'1' '"I *>*«* ‘'“1= 

Alter a "rl 1 >*-1 “«eligM are gr»t assets, 

condition is con.' 1 .n / catheter drainage, and when the patient’s general 

aoinhoa of indigmclrm reTgken”" O’* P" 

taken whai<avz.» t\, In no circumstances is prostatectomy under- 

colomtroa appea„ m ,h. nrme within ten minntes of inieotion. 

for cystotom™ **"’ P**’'"*' at**sthetic, and the position are the same as 


OPERATIVE TECHNIQUE 

steps of the operation are summarised as follows : 

urethra and washing out and complete 
the^t^tre ^ immediately before the patient is brought to 
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(2) Draping of tlie towels on the patient: in such a way that 
separate and individual access may be had to tlie rectum, penis, and 
abdominal incision. The first towel is placed across and depressed 
between the patient’s thighs, tlie upper edge lying well below the 
external genitals and anus. A second smaller towel is placed over the 
external genitals and the penis drawn through a small hole near its 
upper margin. A third towel is placed over the first two, its upper 
margin just reaching the symphysis pubis. Tlie remaining toivels 
are draped in the usual way. 



ft'!/. 1 <04.— DSAWDta OP POST VORTEH SPECWEV OP BLASDCa 
ASD pBosT^Tio UitETiimt, orK:iet> pboji tns frost to ilecstratc 
TK sI.NTBA TBETHBAL Method or EsrcLCATtos ofturProbtats. 
The brokeh buck I£>b ahd the arrows thebsoh lsdicats 

THE COURSE rOLLOWSD BT THE Fl>OEE DDRINO TOE EHUCLKATIOV. 
a and b — B«g>aning of eaucleatioo. 
d and e «Cat edges of muarlo of antenor commissure, 
f— Prostatio oirthra. 
c— Membranous uretfars. 

(BrHifi Jovrncl o/ Surgerjf.) 


(3) Transverse abdominal incision through the skin and fat, 
2| to 3 inches in length and 1 inch above the level of the symphysis 
pubis for a one-stage, or 2 inches above for a two-stage operation. 

(4) Incision of the bladder at the highest point after pushing back 
the peritoneal reflection. All bleeding points on the cub edge of the 
bladder are carefully tied to ensure that there will be no post-operation 
bleeding from this source. 

(5) Enucleation of the prostate ; A bimanual method of intra- 
uiethral enucleation of the prostate is employed. The forefinger of 
the right hand is passed into the prostatic urethra and breaks its way 
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rLe iniicoas membrane at tbe anteroinferior aspect of one 
CT ctber Literal lobes immediatelj' lateral to the vermnontanium He 
mes>infer:or aspect of each lateral lobe in turn is followed backwarih 
to tn^ mid-line (fig. 1701). Then and onljr then is the enucleating finger 
swept round the outer aspect of each lateral lobe from before back- 
wards to the mid-line. The verumontanum is preserved, the anterior 
commissure is rarely disturbed and much of the prostatic urethra 



h *4 Fsi 17W AJm rsToxiAiS ^9 

tseuAn. ra*ar»rTwgrauyx<.cTi£rannrcCT«Txa 
<xt7tz. It wns. ,* nt»r txl Cttraai* 

TdAsnii.* 

■iJ izo frcnso r» txa stcatxx to acw ta* 
F5£«ti23r r»irm ; icirt* as ACSTii 
csTiAsa^ n t» LOT utjzt. 
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rrhaf^e ' ® proitatic lim to control the prostatic bdeffio- 
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(9) Retrigonisation, or reconstruction of tiie floor of the prostatic 
urethra, by suturing the trigone of the bladder into the prostatic 
cavity (fig. 1706). 

(10) Obliteration of the prostatic cavity and reformation, at least 
in part, of the side walls of the new prostatic urethra by means of two 
deep inverting anterior transverse sutures of No. 3 plain catgut. This 
step also finally controls the venous oozing that always takes place 
from the prostatic cavity after prostatectomy. Very rarely a third 
suture may be required when an extra large cavity is present. All 
bleeding should be controlled before the passage of the urethral 
catheter which plays no part in the control of hcemorrhage, ample 
room always being left to allow of drainage upwards into the bladder 
from the remnant of the prostatic cavity. 



Fig. nOO.-— S^iac srKoxES <s Flos. 1.04 am> 1;05. 
The Tsioo:(b is siiowh soiobeii fositios. 
{Briluh Journal 0/ SurgtT^.) 


(11) Insertion through the urethra into the bladder of a rubber 
catheter size 22 degrees Charriere, and 12 degrees internal calibre ; 
preparation of its vesical end and transfixion by a needle threaded 
wth silk^vorm-gut. 

(12) Valvular closure of the bladder, obliteration of the space of 
Retzius and closure of the lower angle of the incision in the aponeurosis 
by one single three-looped suture of No. 3 plain catgut (see fig. 1712). 

(13) Complete closure of the abdominal wall. Harris emphasises 
most strongly, however, that in no circumstances whatever should 
the complete closure be carried out where hsemorrhage has not been 
adequately controlled by suture, or where the pre-operative cleansing 
of the bladder has not been efficiently carried out. Where a long 
incision has been made in the bladder or abdominal parietes, drainage 
of the prevesical space is always provided. 

VOL. ir.— 2 s 
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(14) Suspension o£ the vesical end of the catlieter by tying a silk- 
worm-gut transfixion suture round a glass rod lying on the abdominal 
wall (see fig. 1712). The catheter is removed on the tenth day and at 
no time thereafter is the passage of a urethral soxmd necessary. 


THE POSTERO-LATERAL ttaSMOSTATIC SUTURES 
From two to four sutures of No. 2 plain catgut are placed deeply 
on either side of the mid-line in the posterior third of the rim of the 
prostatic cavity (see figs. 1706 and 1707), the smaller of Harris's boomer 
aug needles being used. From this situation alone, in a properly con* 
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ducted enucleation, is gross liscmorrhagc to be anticipated. Should 
bleeding persist, further sutures should be placed as required. If the 
bleeding comes from ui between two sutures, the loose ends of these 
sutures may be tied together. In no circumstances, hoAvever, is a 
hajinostatic suture of one side tied across the mid-line to a haemostatic 
suture on the other side, as this would prevent satisfactory retrigonisa- 
tion and thus deliberately encourage ledge formation. 

After bleeding has been controlled in the region served by these 
postero-Iateral sutures, careful inspection wll occasionally reveal 
gross bleeding from a large artery or vein lying deeply on the more 
anterior portion of the prostatic rim. I\Tien this occurs, an individual 
suture should be placed around the bleeding point, since the anterior 
obliterative sutures, when they are tied, may not afford sufficient 
compression. It is a sine qua non that all bleeding from the prostatic 
rim must bo definitely checked before proceeding further. 

YTien the bleeding is arterial, the sutures should be placed in the 
prostatic rim in front of the bleeding point ; when venous, behind. 

THE POSTERIOR OR RETBICONISATION SUTURE 

^Vheu the posterior or retrigonisation suture is tied, the torn apex 
of the trigone is carried do\\’n into the prostatic cavity ; retrigonisation 
is brought about and the floor of the prostatic urethra is reconstructed. 

Owing to a technical improvement in the placing of this suture, 
the difficulties of this stage of the operation have disappeared. The 
point of entry of the needle is now well down behind the inter-ureteric 
bar or base of the trigone, generally at the deepest part of the bas fond 
(figs. 1707 and 1708). It is, of course, necessary to visualise the ureteric 
orifices before inserting the needle ; no fear need then be entertained 
of their compression when the suture is tied. The point of emergence 
of the needle is deep down in the floor of the prostatic cavity (see 
fig. 1708). A much wder and deeper extent of tissue is, with ease and 
certainty, included in the bite of the needle than was previously 
possible when the point of entry was at the base of the trigone. The 
special capsule forceps, hitherto employed at this stage of the opera- 
tion, are now rarely, if ever, necessary. 

The deeper the apex of the trigone is carried into the prostatic 
cavity, ceteris paribus, the better, though it is only necessary that it 
he at least deep enough to ensure that the horizontal muscular ledge 
which appears in this position after removal of the prostate is con- 
verted into a smooth vertical gutter. No attempt is made, nor is it 
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deemed desirable, to unite the tom apex of the trigone to the verumoa- 
tanum or to the torn edges of the prostatic urethra. The lowering of 
the bladder outlet will be even further accentuated when the anterior 
transverse obliterative and inversion sutures are tied (see fig- Ull), 
and the trigone becomes firmly bedded in position. 

tVhile the retrigouisation suture is being tied, the tip of the oper- 
ator’s left iorefmger, if be is standing on the patient’s left side, should 
push the knot as far down as possible into the prostatic cavity (fig- UO!)). 
which ensures that the trigone is carried down to the lowest part of 



F 13 1708 -~^Uix«TUtibo THs 2«etDiJt TaACXB <»*b) ns thjc Krbi* 
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{AiuiraiiaR ndXtw ZtvlamdJonnalof Surgtry.} 

the loop when it is tied. If the right forefinger is used for this junposc, 
it \rill be found very difficult to pass it deeply enough into the prostatic 
cavity, and the tendency tvill be to draw the trigone upwards awa} 
from the prostatic cavity when tying the knot. 

THE i^XTERIOR TR.^NSVEBSE OBLTTERA.T1VE AND INVERSION' 
SUTURES 

A higher degree of efficiency has been attained for the .•mtenor 
transverse obliterative sutures by considerably increasing the 
of their embrace. There results from this not only more nearly complete 
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obliteration of the prostatic cavity and better htemostasis of the 
prostatic bed, but also a wide inversion of the rim and adjoining 
portion of the bladder base, the side walls of the new prostatic urethra 
being thus largely re-formed. During the process of tying these 
sutures the trigoive aud bladder outlet sink progressively to a lower 
plane, until finally the trigone disappears almost entirely from view. 
At the termination of this portion of the operation there should be no 
visible raw surface and no bleeding. 



r*?. 1700 .— Section*!. Y! 8 u auowtva tu* 
Mktuoo or Tyino tus TsiaoxiL Suti'ni, 
TKx Lin FoMnvou n;sut).o bou.x 
INTO in* Pbcist*tjc C»tity, 
ab. TracLa needle. 

1, Toro apex of trigone. 

2, Inter ureteric bar. 

{BrilUh Journal of Surjiry.) 
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{British Journalof Surger!/,) 


In the great majority of cases two anterior transverse obliterative 
sutures are employed, though one may suffice for a very small cavity ; 
a particularly large cavity may very occasionally demand the use of 
three. One suture is tied before the next is placed. 

The first or most anterior suture passes transversely at a tangent 
to the anterior segment of the prostatic rim (fig. 1710). The second is 
parallel to the first and bisects what remains of the prostatic cavity. 
These sutures traverse the prostatic cavity deeply from side to side, 
just missing its floor in the depths. They will lie above and in front 
of the catheter when it is passed. Modifications of this simple and 
straightforward technique have been suggested from time to time, 
due mainly to lack of familiarity \vith the boomerang needle holder. 
Almost wthout exception these fundamentally alter the character of 
the operation, and fail to accomplish the broad, smooth, deep inversion 
which characterises Harris’s method. 
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PREPARATION OP THE RETAINED CATHETER 

A thin-walled wide-bore rubber catheter of size 22 Erench is 
employed. This is estimated by gauge and not by the maker’s marking. 
A calibrator (size number 12F. gauge) is always passed to determine 
that there is no undue narrowing at any point throughout the lumen 
of the catheter, as actual diaphragm formation owing to faulty manu- 
facture is sometimes detected- 

After the catheter is passed into the bladder a second eye is cut 
about 3*73 centimetres (1| inches) from the tip, and the end of the 
catheter is cut oS transversely just beyond this new eye. The full 
calibre of the catheter is thus made available for drainage (fig. 1711). 

Figure 1712 is a sectional view of the completed operation. 

If, as occasionally happens, it is found that the catheter is too 
large to pass through the urethra into the bladder, no apprehension 
need be felt, as the catheter plays no part either in the control of 
hsemorrhage or in the urethral reconstruction. In these circumstances 
the catheter is omitted and suprapubic drainage is instituted. The 
bladder ^vill be found to close rapidly after removal of the suprapubic 
drainage-tube. 


TWO-STAGE PROSTATECTOMY WITU CLOSURE 
The same plastic technique is employed in the two-stage operation. 
In the first stage a transverse incision is made two inches instead of one 
inch above the symphysis, and room is left by this means for a vertical 
incision downwards in the second stage. To accomplish this, a grooved 
director is insinuated along the smus into the bladder. A knife is 
passed down the groove, with its cutting edge fonvards. The tissues 
are divided from mthin outwards, care being taken to keep well clear 
of the symphysis. Jfo attempt at excision of the fistula is made. 
Watertight closure of the bladder and abdominal wall is, of course, 
not so readily obtained in these cases. It is surprising, however, how 
little urinary leakage actually occurs. 


POST-OPERATIVE CATHETER DRAINAGE 

At the termination of the operation, and before the patient leaves 
the operating table, a few syiingefuls of a solution of 1 in 4000 nitrate 



UEINAEY SYSTEM AND MALE GENITAL ORGANS 2900 



[Briluh Journal of Surgery.) 




3000 


POST-GRADUATE SURGERY 


of silver are run backwards and forwards througli the catheter to 
remove the blood clot whicli the catheter will have collected dming 
its introduction. A wide-bore glass connection is then placed in the 
funnel end of the catheter and inserted into a sterilised (8-oz.) glass 
bottle containing sufficient sterile lotion to immerse the end of the 
glass connection. Wlien the patient is returned to bed, the catheter 
is connected up in the usual way by a length of rubber tubing to a 
bottle at the bedside. 

Irrigation beyond the amount necessary to ensure the free flow 
through the catheter is not pennitted. It should be called for only at 
odd intervals, if at all, during the entire period of retention of the 
catheter, not more than half to one ounce of silver nitrate solution 
being employed at any one time. 

Spasmodic and painful contractions of the bladder sometiiues 
occur during the first few days of convalescence, especially in fat 
patients. This can generally be overcome or minimized by leading 
the rubber drainage-tubing from the catheter below instead of over 
the patient’s thigh. 

The catheter is retained in position until the tenth day after opera- 
tion. It is removed by cutting across the silkworm-gut suture below 
the glass rod and flush wth the skin. The hairpin-shaped remnant of 
8ilkworm-gut comes away with the catheter. Most patients are out 
of bed on the eleventh day. 


POST-OPERATIVE HEMORRHAGE 

Post^operative hemorrhage, reactionary or secondary, of sufficient 
severity to demand re-opening of the bladder is extremely rare and 
may, a most without exception, be regarded as evidence of incomplete 
or an y ec ique. There was no case of primary hEemorrhage, and 
on y one of secondary haemorrhage in the last hundred operations 
reported by Hams. 

It is axiomatic that no bladder should ever be completely closed 
when the bkedmg has not been adequately controUed. 

n IS point there should be no room for errors of judgment, 
mjeotion into the buttock of from one to tavo fluid ounces oi 
whole blood, which need not be typed for this purpose, will bo of value 
m the occasional case in which its use may be called for on account of 
the persistent formation of clots interfering ivith the continuity of 
drainage through the catheter, either before or after prostatectomy- 
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(E) TWO-STAGE PERINEAL PROSTATECTOilY (WINSBURY-^VH^rB’s 

operation) 

This surgeon has devised a technique for the operation which 
assures a complete reconstruction of the prostatic urethra. The 
success of the procedures advocated depends upon the use of the special 
instruments illustrated in figure 1713. I amindebted toWinsburyAVhite 
for tlie follo\\'ing description of the operation : 

“ I prefer gas and oxygen anaesthesia to any other. Shoulder rests 
must be fitted to the table so that they come much lower than those 
which are ordinarily fixed to an operation table. The perineum is 
brought over the end of the table, with a wide and broad sand-bag under 
the sacrum. The feet are then secured to the uprights so that the 
patient is in an exaggerated lithotomy position. The operation field is 
treated 'W’ith antiseptic, the towels placed in position, and the prostatic 
tractor is passed per urethram and the blades opened. The scrotum 
is secured to the handle of the tractor by a length of gauze. The head 
of the table is tilted sharply downwards so that the perineum is directed 
towards the ceiling. \ horseshoe incision is now made in the perineum 
commencing 3 cm. in front of the anterior anal margin, while the two 
limbs pass backwards midway between the ischial tuberosity and the 
anus, to the level of the posterior maigiu of the latter structure. The 
knife is then plunged into the ischio-rcctal fossa at the level of the 
anterior margin of the anus, first on one side and then on the other. 
The index fingers follow the knife, in order to assure a line of cleavage 
which uiU lie behind the transversus perinei muscles. The resistance 
of these structures can be felt as the forefingers press forward. The skin 
flap is next dissected back and a silkworm-gut suture is passed through 
it near its anterior extremity. The free ends of this are secured with 
a small pair of artery forceps. The assistant makes traction through 
these while the central point of the perineum is divided. By gauze 
dissection the line of cleavage is identified between the rectum and the 
perineal muscular fibres which pass backwards to either side of the 
anal canal. The lateral strands of these muscles are divided, and by 
further gauze dissection and retraction forwards of the transversus 
perinei muscles the recto-uxethralis muscle is clearly exposed. 

It is convenient at this stage to pkice the rectal giude in position 
and to secure it by passing the two ends of the silkworm-gut stitch 
which has transfixed the s^n flap through one of the holes near the 
outer end of the guide. By clamping the sutures close to the 

vot.. II. — 2 s • 
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under-surface of tKe latter, it becomes self-retaining in tlie rectal caual. 
The transverse perineal muscles are retracted forwards and the recto- 
urethralis muscle is divided transversely. By manipulating the outer 
end of the rectal guide the anterior limit of the rectum can he made 
out as it lies in relation to the prostate. Denonvillier’s fascia is next 
divided transversely and the prostatic capsule is thus exposed. The 
self-retaining perineal retractor is now placed in position, and, in 
addition, the assistant uses anterior and posterior retraction. This 
results in a most excellent view of the whole of the under-surface of 
the gland. 



r*S. lilX WiasBcsT.WwTK'a Pjcusul PsosTATwroiir IssiBcriirvTS. 

( 1 ) Tlio self reUuucg penoeal Ktractor. 

(2) Tieietf retiimngrecJalgaHe. 

J3) m bUda«.necU tracto, the U.a« open lud closed. 

4 Th» DrHlir.1 pndt *,th ,u deUchBVb Uak and grooTcd .tUebmeat. 
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It is now a simple matter to make a ** T ’’-shaped incision (fig. 1714) 
in the prostatic capsule, and by blunt dissection to commence the line 
of cleavage that the enucleation mtli the finger will follow. The top 
limb of the “J” should run transversely about | inch behind the 
membranous urethra, while the vertical limb passes baclavards in the 
mid-line along the whole length of the mider-surface. As the margins 
of the latter cut retract, a blunt dissector is inserted and a thickness 
of capsule is separated from the gland not less than inch in depth. 
This dissection is carried laterally on each side for h inch. 

By means of Young’s boomerang needle, a tmction suture is placed 
through each elevated portion of the prostatic capsule (fig. 1715). The 



r»j. l"u.— Tm “!'■ sDArcDlscisio'ii- 
CsosTiric CArsvi^ 



Fig. 1?I6.— Tus P&osTATic Cvrsi7i.£ has bcsh 
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sutures are placed parallel with, and ^ inch from, the margins of the 
cut. Their free ends are secured by small artery forceps and twisted 
round the respective towel clips placed laterally to the field of operation. 
All retractors are now removed and the enucleation of the prostate is 
commenced with the index finger. AVhen the prostate is freed except 
for its anterior and posterior attachments, tlie prostatic tractor is 
removed from the urethra. The gland is grasped with a special pair 
of forceps and drawn towards the surface. The anterior attachment 
of the prostate can now be identified as the urethra, and the posterior 
one as a broad fibrous band having a wide attachment to the under- 
surface of the vesical trigone and to the posterior margin of the internal 
urinary meatus. The prostate is carefully separated from both of 
these anchoring structures by cutting with scissors. By passing two 
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fingers deeply into the wound, the internal urinary meatus can be 
identified in its depth, as a circular opening gripping the two dibits as 
they pass into the bladder. The bladder-neck tractor is passed through 
this orifice and the blades opened (fig. 1716). The assistant exerts trac- 
tion with the instrument, allowing the shaft to rest in contact with 
the pubic arch. The self-retaining perineal retractor is again placed in 
position and the flat-bladed Young’s retractor is applied to the posterior 
part of the wound to keep the rectum well out of the way. Tliis pro- 
vides a splendid viewof theimder-surface of the bladder and the internal 
urinary meatus. On the former, spurting arteries are sometimes seen 
but are easy to deal with. But the chief importance of this exposure 
lies in the easy access obtained to the internal urinary meatus. The 
boomerang needle is inserted into the tissue of the bladder adjacent 
to this, ^ inch from its margin, and roimd which it is made to pass. 
Two sutures ^ inch apart are thus placed. Thread-holders are left 
fixed to their upper ends, and these are placed for the time being on 
the towels in the suprapubic region. All retractors including the 
bladder-neck instrument arc now removed, and the urethral director 
is passed per urethram. The beak of the latter in the perineum is 
unscrewed and replaced by the grooved attachment. By applying a 
rake retractor to the superficial perineal mxrscles the anterior margin 
prostatic capsule, and deep to it the margin 
of the divided urethra, ate brought into view {fig. 1717). The boomerang 
needle is passed from without inwards, not only through these struc- 
tures but also to include the superficial perineal muscles as well, 
in tMs way the sutures which pass through the urethra ^ill also 
mclude a mass of overlying tissue of considerable strength. The needle 
IS passed tmee m this manner J inch on either side of the mid-line, and 
^ groove of the director, the corresponding thread 

hich has been passed through the bladder neck and which had been 
a ^ ^^^ted in the thread-holder is engaged \vith the needle, 
but' 21"“" w f thread are left untied 

2tac1rrr It ^ ^ forceps. The grooved 

is withflr iiretbral guide is now unscrewed and the instrunieiit 

IS uathdrawi from the urethra. 

thf* hUA i elastic catheter is passed per urethram into 

s2uref2. ; the periueu2 with the fingers. The 

anorn^ , ‘1= .bladder and the u^thra ,viU now be found in close 
of r " for'fioger is then passed to one side 

of the suture hue mto the bladder, and by identifymg the bladder neck 
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a further suture can be passed tbrougli this structure and the perineal 
muscles in front. This is done Arst on one side and then on the other 
(fig. 1718). As a rule it will now be found that it is not possible for a 
finger to find its way into the bladder froin the perineum. The two 
traction sutures which were passed through the capsule of the 
prostate before the gland was enucleated are tied at this stage. 
The anterior ends of each are first united by a reef knot and 



Fii. 1718.~The Neck of tub BLADOsa la Fij. 1719.— The Vertical Incision in 
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then the posterior ends ate tied in a similar maimer. The bull: 
of the prostatic cavity is thus obliterated (fig. 1719). The anterior 
margin of the reconstructed prostatic capsule is then sutured to the 
transverse perineal muscles. In this way an extra support for the 
reconstituted floor of the bladder and posterior urethra is provided. 
A drainage-tube is placed down to the level of the outer surface of the 
prostatic capsule and the levatores ani are drawn together again by 
two strong catgut sutures. Interrupted silkw'orm-giit sutures uniting 
the skin margins complete the closure of the wound. The tube is 
stitched to the skin edge and the catheter tied in.’' 

The peruieat tube is left undisturbed for one week and then 
gradually shortened until the fistula is closed. Generally there is some slight leakage 
of the urine through the perineum. The urethral catheter is removed at the end of 
se\ea days, the bowels ate confined for four days, and tho motion preceded by an 
injection of olive od per rectum to soften any fcccal nccumulation. Tho hladJer is 
washed through twice daily, the fluid passing in through the urethral catheter and out 
through the suprapubic tube. On removal of the former, irrigation is continued supra* 
pu ica y. The patient is allowed up at the end of a fortnight and should be seated 
on a combined rubber ring and pan if any urinary leakage through the perineum is 
8 1 occurring, ^\hcn this has ail ceased, the suprapubic tube is removed and the 
woMd allowed to heal, after freshening its edges by the application of pure carbolic 


: When using his orni teclmi<iue. this 
field of oneratin \ ^ lUT*" kite to be rare, but it responds to drainage from the 

the clot tL } ^>1 ^ ^ tke skin sutures to provide a ready exit for 

121 bl-ddcr per urethram. 

beintr i ^ result from injury to the rectum whUe it is 

operation tos undcr-surfacc of the prostate, and may require a second 

If inW “ the region of the fistula, 
and tWrrt!.? observed during the operation, the latter should be abandoned 

oU fistrfndlTT^ suprapubic route. This will prevent the fomiarion 

operation J^crease cither the length of convalescence or the risk of tie 


(G) PEEUEETHRAL RESECTIOK (M'^CAETKy’s OPERATION) 

ni - 1 resection may be carried out as a one-stage operation 

i ^ ^ or suprapubic drainage, 

r both, accordmg to the general condition of the patient and the state 



URINARY SYSTEM AND fiLVLE GENITAL ORGANS 3007 

of his renal function. Some urologists perform a cystotomy imme- 
diately after the resection in order to ensure double drainage and a 
freedom from the risk of infection which is ever present and which 
necessitates constant personal supervision after a one-stage operation. 
Perurethral resection is indicate in prostatic fibrosis, prostatic bar 
(fig. 1720) and certain types of jnedhon lobe enlargement of the gland. 



PrefaTation. Two vegetable laxative pUla arc given two days before, and an enema 
administered early on the morning of the operation. 

Anmthelic. Gas and oxygen preceded by atropine, gr., and some preliminary 
ssreotie such as mtra-rectaJ averfm or lutravcaous evipan. 

Position. The patient is placed in the lithotomy position, care being taken to 
ensure that several thicknesses of cotton wool ate inserted between the calves of the 
legs and the lithotomy poles. 

Instrunmits. The special instruments necessary consist of : (1) M'^Carthy’s 

prostatIc electrotorae (fig. 1721) (2) Genito-urinary cutting diathermy machine with 
footswitch. (3) Irrigating stand. (4) A set of Lister’s steel sounds. (5) A No. 12 
and No. 14 English coude gura elastic catheter. (6) Sterile water at 110'’ Centigrade, 
which is essential for good cutting, as disinfectant solutions diffuse the current. 

Operation. A lead belt is placed round the patient’s waist and 
connected to one terminal of the diathermy machine, a pad being 
inserted between the buckle and the skin to prevent sparking. 20 cc. 
of coagulen-ciba are injected into one buttock, the external genitals are 
painted with 3 per cent picric acid in spirit, and the penis is isolated 
with sterile towels. 
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The operating table is screwed up to its fullest extent. The sheath 
of the electrotome, well lubricated with lubafax, and with obturator in 
position, is gently passed down the urethra. Should any obstruction 
be encountered at the bladder neck the instrument must be \vithdrattTi 
and dilatation carried out with increasing sizes of steel soiuids up to 
28/32 Charriere, which \vill allow the electrotome to be passed. The 
obturator is removed, any residual urine present allowed to escape, and 
the bladder washed out with sterile water by means of 6-oz. bladder 
syringes until the return flow is perfectly clear. 

The cords from the battery are clipped on to the telescope of the 
loop electrode carrier and the light is tested. The carrier with retracted 
oop is inserted into the sheath. The inflow*cock on the sheath is 
connected to the irrigating stand and a piece of rubber tubing is 
attached to the outflow-cock and left hanging in a pail. 

The cable from the diathermy machine is fitted to the electrotome 
and an examination of the prostate begun. The most important step 
0 18 examination consists of the urethroscopic view of the bladder 

^ V I ^ enlarged mediau lobe of the prostate or prostatic bar 

Which IS to be removed is seen rising up from tlie floor (fig. 1722). 
fi&fi drawing the instrument into the posterior urethra on 

a e can e made of the amount of intravesical’enlargemeiit of the 
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avuig first ieeii reduced from dial setting 5 to 2 (fig. 1727). 
niaflBT°"^‘‘u “P‘ occur when the cuts have been 
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it out through the sheath, using the G-oz. bladder syringe, but should 
this fail the electrode carrier is removed from the sheath and the button 
eIectroderepIacedbyLoughiiane*shook (see fig./, 1721 b). The fragment of 
prostate is caught (fig. 1729) and removed through the sheath, which is 
then withdrawn, and a catheter, size 14 English, tied in in the usual way. 

The bladder is again washed out through the catheter to ascertain 
that it is in position and that all bleeding has stopped. 

A/icr-Trcatmait. 3Iofpljia J gr. is given ^hen the patient Las recovered from the 
antDsthetic, aod may bo repeated in six hours, alter which empirin compound 10 grs. 
should bo sufficient to allay any dlscomlort which may bo present. 

Tho bladder ia washed out four-hourly with oxycyanido of mercury 1 in 6000 
through tho catheter, which ia removed when tho urine is free from haemorrhage, i.e. 
in approximately three to four days’ time. 


(H) SUPRAPUBIC RESECTION (AUTUOR’s METHOD) 

Suprapubic resection of the prostate by means of the diathermy 
cutting current may be carried out as an alternative to JlcCarthy’s 
perurethral resection, and is indicated in similar conditions. By its 
means the greater part of the median lobe and, if necessary, portions 
of the lateral lobes can be removed by direct open operation and all 
bleeding checked at the time. Tlie method thus resembles the 
diathermic removal of bladder growths. 

Preliminary catheter drainage can be carried out according to the 
general condition of the patient and the state of his renal function. 

PrehiiiiiiaTij treatment, prepora/ibrt of the patient, his posilton and an<rsth(iic are 
the same ag for suprapubic cystotomy. 

Instruments. The special iastruments necessary consist of : (1) A series of cutting 
loops mounted at an angle of 45" on insulated bafcelito bandies. (2) Prostatic forceps. 
(3) GenitO'unnary cutting current diathermy machine with footswitch. 

Operation. A lead plate covered tvith gauze soaked in salt solution 
is placed under the patient’s buttocks and is connected to one terminal 
of the diathermy machine, a pad being inserted between the buckle 
and the skin to prevent sparking. 20 cc. of coagulen-ciba are injected 
into the buttock and 3 per cent picric acid is applied to the skin of the 
lower abdomen, external genitals, and the front and iiiner aspect of 
the thighs, special care being directed to the glaiis penis with retracted 
prepuce. 
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Fig. 1730.— TBixsrtsioAL Besectiox or rsoswr*. 


The bladder is opened after passing a catheter and washing out and 
^stending the viscus, as described under “ Suprapubic Cystotomy ” 
(see page 2975). ^ 

All retractors and instruments are removed, the patient is placed 
m the Tr^idelenburg position and Slorson’s self-ietaining illuminated 
inserted. The lights are smtcbed on, the bladder mopped 
y with sterile swabs, and a visual inspection of the prostate begun. 
mf*T»it? r^^®sical projection of the median lobe or the posterior 
nassPfl +iir^ prostate is seized wth the special prostatio forceps 

into tTiP f \ nnd is vdthdrawni as far as possible 

mounld "I Ho bladder (fig, 1730). By means of the cutting loop 

cable to the nrt ^ T '''Hich is comiected by an insulated 

the prostate is excwX mm maohijie, this portion of 

( g. 1 730) and any spurtmg vessels seized mth 
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the prostatic forceps. By bringing the diathermy loop in contact 
^vitb the forceps and switching on the current momentarily, the vessels 
are effectively sealed by coagulation {fig. 1731). If necessary, a further 
portion of prostate is grasped with the special forceps and the procedure 
repeated. 

^Vhen a requisite amount of the gland has been removed and all 
spurting vessels are sealed, any residual oozmg is checked by the appli- 
cation of a button electrode (see fig. 1G64), the current being changed 
from “ cutting ” to diathermy.” Much experience is necessary to 
gauge the extent of the prostatic resection. If too little tissue is 
removed, obstruction persists and healing of the wound will be either 
considerably delayed or even prevented. 

The bladder is closed round a Winsbury-MTiite tube and the 
operation completed as described under “ Closure of the bladder with 
drainage ” (see page 2978). Picric acid and dressings are applied to the 
wound. 

AJier-Trcalfwnl. This is the ssme as lor a one-stage prostatectomy, and similar 
complications may arise. 


(I) SUPR.tPUniC RESECTION (IRWIN’s METHOD) 

The prclinn'nari/ treatment, preparation of the palicnt, the position and anastiietic 
are the same as for suprapubic resection. 

The bladder is exposed by a vertical incision 2^ inches in length, and opened. 
After pushing the finger through the inicmal urinary meatus into the prostatic 
urethra, the internal sphincter is mobilised posteriorly and divided. 

Zwslruwcnt. The special instnimcut necessary consbts of Irwin’s clamp incisor 
(fig. I73'2), which is about eight inches long, has an outer or handle portion with a self- 
releasing tack and an inner portion consisting of a clamp and blade. The inner end 
for clamping and cutting the mobilised part of the sphincter has flat serrated jaws, 
each of which is deeply grooved down its centre. When the clamp has been applied, 
the blade is pushed down the grooves to the end of the instrument. In this way the 
internal sphincter is not only divided, but thoroughly crushed on each side of the 
the prostatic urethra are packed with game with a view to keeping the opening dilated, 
incision. After division of the sphincter, the internal meatus and adjacent parts of 
and the bladder is closed in the usual way with drainage. Irwin has performed his 
operation m over thirty cases of stenosis of the bladder neck with excellent results. 


MALIGNANT GROWTHS OF THE PROSTATE 

lilalignant disease of the prostate occurs in tbe form of carcinoma 
or sarcoma, of which the former is infinitely more common. 
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(A) Carcinoma oj the Prostate is most commonly seen between tie 
ages of 50 and 70 years, and, ii untreated, usually causes the death 
of the patient mthiii three years. It is usually of the spheroidal-cclled 
variety, and can be divided into the soft (medullary) and hard 
(scirrhus) types according to the amount of fibrous tissue present, the 
latter being the more common. 

Three clinical types are found : (1) that in which an apparently 
mnocent enlarged prostate is removed by operation and found on 
microscopic section to contain a nodule of carcinoma ; (3) a more 
rapidly spreading type which later infiltrates the surrounding structures, 
spreading forwards and upwards into the bladder, backrrards into the 
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Diagnosis. This is made by a consideration of the history, symptoms, 
routine examination, and in some cases by cystoscopy. In type 1, 
this will lead to a diagnosis of an apparently innocent hypertrophy, 
and the true state of affairs be revealed only by post-operative micro- 
scopy of the gland. In type 2, when the disease is moderately advanced, 
a rectal examination will make the diagnosis clear. The prostate feels 
stony hard, enlarged, and uniformly nodular, though at times only one 
densely hard area can be palpated. The definition of the upper 
border and lateral margins is preserved and the rectal wall is freely 
mobile. In an advanced case the definition of these borders becomes 
obhterated, and irregular projections can be felt extending outwards 
into each side of the pelvis and upirards along the vesicula? seminales. 



Ftg . 1'33.— StAUOkANT I'rostates C>stoscofic 
Visiv or Joicrion or Lareiub Loesa. 


The rectal wall is adherent to the gland. In some cases of enlarge- 
ment, hard glands can be felt in the pelvis. In type 3, where spon- 
taneous fracture of a long bone has taken place, the diagnosis is often 
difficult, and although no urinary symptoms have occurred, a rectal 
examination must never be omitted and may reveal a single ill-defined 
hard plaque in one portion of the gland, 

Cystoscopic examination is indicated in type 1, and demonstrates 
the characteristics of an enlarged prostate. In type 2 it is better 
omitted on account of the likelihood of severe hsemorrhage, but, if 
performed, may demonstrate irregular projections on the prostatio 
margin, which, in places, have ulcerated (fig, 1733). In other cases the 
appearances may suggest a malignant growth involving the prostate and 
adjacent bladder wall, surrounded by irregular puckering of the mucous 
membrane and bullous cedema. In type 3 the ^dings will be negative. 
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Treatment. Unfortunately in the great majority of cases the disease 

is inoperable when first seen, though the outlook is more hopeful in 
cases of type 1, in which malignancy is only discovered during routine 
microscopic examination of the gland after removal. ' 

^Vhen once a definite diagnosis of prostatic carcinoma has been 
made, most urologists are agreed that radical treatment is not only 
out of the question, but is definitely harmful on account of an almost 
i^ediate dissemination which occurs shortly after the operation. 
The treatment of undoubted carcinoma is therefore entirely 
palliative and falls under four headings : (1) Medical ; (2) Instrumental : 
(3) Surgical ; and (4) Radiological. 

(1) Medical. Pain due to nerve involvement must be treated at 
tat by empirin compomid and later by hypodermic injections of 
heroin or morphia. 
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Rectal examination reveals a smootli elastic tumour, which may 
be of considerable size, in the region of the prostate gland. Pain and 
hematuria are rare. Treatment is always palliative, and consists of 
suprapubic cystotomy, though the patient may die from general 
dissemination before retention has occurred. 



CHAPTER VI 

Diseases oe the Penis, Testis, Sceotcm and Adnexa 


DISEASES OP THE PEXIS 
MEATAL STENOSIS 
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injected into the glans between the frenum and the meatus. With a 
small-bladed scalpel the meatus is divided on its floor in the middle 
Ime until a No. 30® Cliarriere meatal dilator can be easily introduced. 
Two or more No. 0 catgut sutures are inserted (fig. 1734) which approxi- 
mate the mucous membrane of the urethra to the skin of the glans. 
The introduction of these sutures constitutes the most important step 
in the operation, not so much in that they check hjEiuonhagc, but 
because they prevent subsequent contraction. 


HYPOSPADIAS 

This congenital defect is due to failure in the formation of the floor 
of the urethra, which may open at some point on the under-surface of 
the penis proxim.al to the normal position of the meatus. Three 
varieties are described — glandular, penile, and perineal — according to 
the situation of the opening. The posterior virethxa u*ith its sphincters 
is fortunately never involved. 

(1) Glandular nyi)ospadia$. In this, the most common type, the 
urethra opens on the under-surface of the glans. It is due to failure 
of the invagination of the surface epithelium, which forms the glandular 
part of the urethra, to join the geiiito-urinary sinus forming the penile 
portion. Usually but little inconvenience in coitus and micturition 
is caused, and no treatment is required other than intermittent dilata- 
tion of the opening which is usually contracted. In some cases, how- 
ever, meatotomy is indicated. 

(2) Penile Hypospadias. In this variety the opening of the urethra 
is in the body of the penis, or at the junction of the penis and scrotum, 
and is due to failure in development of the urogenital sinus and corpus 
spongiosum. The penis is ill-developed and the corpus spongiosum is 
represented by two narrow fibrous bands separated by a moist red 
furrow. These two bands cause the penis to be bent downwards, 
thereby preventing erection. There is usually a lack of development 
of the glans and corpora cavernosa. Difficulty in micturition and 
coitus is the rule and the latter is often impossible. Eczema of the 
scrotum occurs as the result of inability to project the urinary stream. 

Treatment, Operative treatment is usually unsatisfactory, and 
should only be advised to prevent wetting of the clothes during micturi- 
tion with consequent excoriation of the skin, and in order to facilitate 
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injected into the glans between the frenum and the meatus. With a 
small-bladed scalpel the meatus is divided on its floor in the middle 
line until a No. 30° Charriero mcatal dilator can be easily introduced. 
Two or more No. 0 catgut sutures are inserted (fig. 1734) which approxi- 
mate the mucous membrane of the urethra to the skin of the glans. 
The introduction of these sutures constitutes the most important step 
in the operation, not so much in that they check hfemorrhage, but 
because tliey prevent subsequent contraction. 


HYPOSPADIAS 

This congenital defect is due to failure in the formation of the floor 
of the urethra, which may open at some point on the under-surface of 
the penis proximal to the normal position of the meatus. Three 
varieties are described— glandular, penile, and perineal — according to 
the situation of the opening. The posterior urethra wth its sphincters 
is fortunately never involved. 

(1) Glandular Hyjmpadia^. In this, the most common type, the 
urethra opens on the under-surface of the glans. It is due to failure 
of the invagination of the surface epithelium, which forms the glandular 
part of the urethra, to join the genito-urinary sinus forming the penile 
portion. Usually but little inconvenience in coitus and micturition 
is caused, and no treatment is required other than intermittent dilata- 
tion of the opening which is usually contracted. In some cases, how- 
ever, meatotomy is indicated. 

(2) Penile Hypospadias, In this variety the opening of the urethra 
is in the body of the penis, or at the junction of the penis and scrotum, 
and is due to failure in development of the urogenital sinus and corpus 
spongiosum. The penis is ill-developed and the corpus spongiosum is 
represented by two narrow fibrous bands separated by a moist red 
furrow. These two bands cause the penis to be bent downwards, 
thereby preventing erection. There is usually a lack of development 
of the glans and corpora cavernosa. Difficulty in micturition and 
coitus is the nile and the latter is often impossible. Eczema of the 
scrotum occurs as the result of inability to project the urinary stream. 

Treatment. Operative treatment is usually unsatisfactory, and 
should only be advised to prevent wetting of the clothes during micturi- 
tion with consequent excoriation of the skin, and in order to facilitate 
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Treatment. These cases are best left alone owing to the almost 
insuperable difficulties of any operative procedure and the universally 
bad results obtained. 


EPISPADIAS 

In this deformity, the urethra lies on the upper surface of the 
corpora cavernosa and opens on the dorsum of the penis. The cause 
is difficult to explain. It has been suggested that it may be due to 
torsion of the penis in early intra*uterine life, causing the under-surface 
to lie uppermost. As in hypospadias, three degrees are described : 
glandular, penile, and complete. The complete is the most common, 
and is usually associated mth a rudimentary penis, represented by the 
glans only, and is often accompanied by ectopia vesic®. 

Symptoms and Signs. In both penile and complete types of 
epispadias incontinence of urine is present, causing continual dribbling 
of urine and eczema of the surrounding parts. The penis is bent 
upwards and coitus is difficult or impossiUe. 

Treatment. As in hypospadias, this consists of a preliminary opera- 
tion in which all bands and adhesions are divided, and a second opera- 
tion in which the urethra is roofed over by means of flaps. In the more 
severe varieties of epispadias, incontinence of urine persists after the 
operation. 


PH13I0SIS AND ITS COMPLICATIONS 

Phimosis, or narrowing of the opening of the foreskin, may be 
congenital or be acquired in later life by repeated attacks of inflam- 
mation of the glans (balanitis), of the under-surface of the prepuce 
(posthitis), or of a combination of the t^vo (balano-posthitis). Con- 
gemtal phimosis is always associated with some degree of stenosis of 
the external urinary meatus, and it is of extreme importance that this 
should be recognised and dealt with at the same time. Phimosis and 
meatal stenosis may give rise to many complications, and it is usually 
one or other of these which first attracts attention and not the causal 
condition. 

Symptoms and Signs. 

(1) Inability to retract the foreskin. 

(2) Abnormal length of the foreskin, » 

\oi.. ii. — 2 t 
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third pair is clipped on to the ventral aspect near the frenum 
(Eg. 1736). 

With a pair of blunt-pointed scissore the prepuce is slit to \vithin 
a quarter of an inch of the corona, care being taken not to pull too 
tightly on the artery forceps. From this point t\YO lateral cuts are 
made which encircle the glans, passing outwards, downwards and 
fonvards, and which meet at the ventral aspect of the prepuce near 
the frenum, where the third pair of artery forceps has been placed. 
The skin is next retracted and the remains of the mucous inner layer 
of the prepuce trimmed to within a quarter of an inch of the corona. 



1730.— Ciscwasos. A. LlNBOrPBEFCTUl.bcCISIOS«. B. OrtBBLiTBBOf PBBPtCX 
SmccTis, AXD Li9b or Iscuiorr or Irr^iSB Latcb. C. SnrcBsa smo I^ssBT£ 0 . 
D. FtXBL ArruBi^cB. 


All bleeding points are picked up and ligatured \vith fine catgut 
and the skin united to the preputial fringe wth interrupted sutures 
of No. 0 catgut. ^Vhen correctly performed, the skin can be rolled 
forwards over the suture line and \vill cover at least one-half of the glans. 

A strip of ribbon gauze, soaked in paraffin and flavine (1 in 1000), 
is applied to the wound, and this is covered by a loose piece of dry 
gauze. 

Stitches are not removed but are allowed to separate naturally. 

Paraphimosis. This complication of phimosis may occur when the 
prepuce, after retraction behind the corona, cannot be brought forward. 
Venous congestion soon brings about swelling and congestion of the 
glans, and if the condition is not quickly relieved, the constricting band 
^11 ulcerate through, with spontaneous freeing of the strangulated 
glans. 

Owing to its rich blood supply, sloughing of the glans very rarely 
occurs. 
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(3) Difficulty in getting the foreskin forwards, even if it can be 
retracted comparatively easily, or 'paraphimosis in which, after 
retraction, it is impossible to bring it forward at all. 

(4) Marked adhesions between the foreskin and the glans penis. 

(5) Inflammation of the glans and under-surface of the prepuce 
(balano-posthitis), and of the urinary and genital tracts. 

(6) Retention of secretion (smegma) or the formation of calculi 
under the prepuce. 

(7) Difficulty and pain on micturition, or retention, with resulting 
back pressure effects on the whole urinary tract, such m 
trabeculation of the bladder, hydro-ureter and hydro- 
nephrosis. 

(8) Incontinence of urine. 

(9) Hernia and rectal prolapse from straining. 

(10) Sexual excitement — masturbation and its sequelae. 

(11) Difficulties in coitxis. 

(12) Malignant disease. 


Trealment. AVhen slight adhesions e.xist between the prepuce and 
the glans, these may bo separated by a probe, the parts smeared with 
vaseline, and the foreskin retracted daily xintil the procedure can be 
performed easily and painlessly. 

In other cases circumcision should be performed, and if necessary 
the meatus dilated or enlarged by meatotomy {see page 3020). 


Cirewneision. The success of this operation depends on the removal 
of all the mucous under-surface of the prepuce to ivithin a quarter of 
au inch of its attachment just behind the corojia glandis, and as little 
as possible of the skin forming the outer aspect of the prepuce as is 
consistent with the removal of the phiniotio portion. In this way 
enough of the foresldu is left to reach a point midway between the 
corona glandis and the meatus, which allows for erection without the 
slightest tension on the suture line. 


Technvpie. The operation is carried out under general aniesthesis. 
Ihree per cent picric acid in spirit should be appUed to the parts, 
mcludmg the glans and the nndcr-surface of the prepuce if this can be 
retracted. ^ 

The foreskin is relraM somewhat until the tip of the glanfi » 
exposed, and artery forceps are clipped on to the edge of the prepuce 
on either side of the mid-line on the dorsum of the penis, while « 
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third pair is clipped on to the ventral aspect near the frenum 
(6g. 1736). 

With a pair of blimt-pouited scissors the prepuce is slit to mthin 
a quarter of an inch of the corona, care being taken not to pull too 
tightly on the artery forceps. From this point two lateral cuts are 
made which encircle the glans, passing outwards, downwards and 
{or^va^ds, and which meet at the ventral aspect of the prepuce near 
the frenum, where the third pair of artery forceps has been placed. 
The skin is next retracted and the remains of the mucous inner layer 
of the prepuce trimmed to within a q\iartcr of an inch of the corona. 
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All bleeding points are picked up and ligatured wth fine catgut 
and the skin united to the preputial fringe Avith interrupted sutures 
of No. 0 catgut. When correctly performed, the skin can be rolled 
fo^^vards over the suture line and will cover at least one-half of the glans. 

A strip of ribbon gauze, soaked in paraffin and flavine {1 in 1000), 
is applied to the wound, and this is covered by a loose piece of dry 
gauze. 

Stitches are not removed hut are allowed to separate naturally. 

Paraphimosis. This complication of phimosis may occur when the 
prepuce, after retraction behind the corona, cannot be brought forward. 
Venous congestion soon brings about swelling and congestion of the 
glans, and if the condition is not quickly relieved, the constricting band 
will ulcerate through, with spontaneous freemg of the strangulated 
glans. 

Owing to its rich blood supply, sloughing of the glans very rarely 
occurs. 
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Treatment. In early cases an attempt should be made to reduce 
the paraphimosis. Bandages soaked in cooling lotion should be firmly 
applied to the glans for a few minutes to produce vasoconstriction 
and to reduce the swelling. The skin of the penis is grasped between 
the index and middle fingers of each hand, and steady backward 
pressure made by the two thumbs (fig. 1737). Should this fail, an 
anesthetic is given and reduction again tried after puncturing the 
cedematous tissues in several places with a tenotomy knife. 




r*?. 1737— Bedcctws or A Paufhuiosis fr;. 1738.— CAsase** 
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If this is also unsuccessful, the constricting band must be com- 
pletely divided by means of a sharp scalpel, after slitting up the prepuce 
on the dorsum of the penis until it is reached. The parts should be 
hathed in boracic lotion for several days until all inflammatory swelling 
has subsided, when a second anaesthetic is given and circumcision 
is completed. 


XEW GROWTHS OF THE PEJJIS 

Innocent These are papillomata, and may be hard or soft, the 
latter being the more common. 

Hard Papillomata. These are watts and in no way diSer from tho^e 
seen in other parts of the body, men they occur in elderly men and 
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are irritated or left untreated they are liable to develop into carcinoma. 
Usually they are single and occur on the prepuce or glans penis. 

Soft Papillomata. These may be associated with gonorrhoea or 
retained secretions due to phimosis, or may occur independently with- 
out obvious cause. Usually they are multiple and occur on the deep 
surface of the prepuce behind the corona or on the glans. They are 
pedimculated or sessile, bleed eas^y, and may have a foul secretion. 
The inguinal glands are often enlarged. 

Treatment. Both varieties should be excised, and circumcision 
performed if phimosis is present. In elderly men microscopic examina- 
tion of the base of the papilloma should always be carried out. 

Malignant, These are carcinomata, either squamous-celled arising 
from the superficial epithelium, or glandular arising from the sebaceous 
glands situated at the corona. The former are more common, but the 
latter more malignant. Carcinoma occurs in elderly people over 
fifty years of age, and is comnmnly associated with phimosis, and for 
this reason is usually discovered only after it has been present for 
some time. Other predisposing causes are lack of cleanliness, balano- 
posthitis, venereal sores, papillomata, and chronic superficial balanitis. 
The latter condition, sometimes referred to as eczema of the glans or 
Paget’s disease of the penis, is usually recognised by white patches 
resembling chronic superficial glossitis, or occasionally by easily bleed- 
ing raw red patches where the epithelium has been shed and causes an 
increasing degree of phimosis. Cracking and bleeding of the skin may 
occur if the prepuce is forcibly retracted. 

Carcinoma most frequently begins on or just behind the glans penis 
on the under-surface of the prepuce as a hard sessile warty growth on 
an indurated base, and is slow to ulcerate. When this occurs, the usual 
craterifonn ulcer is formed wth undermined prominent edges, indurated 
base, and accompanied by a foul secretion. First it is limited to the 
surface of the penis by the tough fibrous capsules of the corpora 
cavernosa and corpus spongiosum, but when these have been invaded, 
the spread is more rapid, sometimes with formation of secondary 
nodules separated from the primary growth, and occasionally accom- 
panied by the formation of a fistula from ulceration into tlie urethra 
(fig. 1738). 

The superficial and deep inguinal glands are affected early, but for 
a time the enlargement is only of an inflammatory nature. Later, with 
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spread of the disease to the body of the penis, the iliac glands become 
involved. 

Symptoms and Signs. Owing to the presence of phimosis the first 
tiling to be noticed in an elderly man is a discharge which later becomes 
foul and blood-stained. A hard lump can be felt under the prepuce 
which calls for circumcision as soon as possible, to ascertain the exact 
condition of the glans. In cases in which the foreskin can be retracted, 
the characteristic hard nodular growth or foul ulcer, both on a hard 
base, will be seen and the diagnosis should present no difficulty. 

Treatment. This may be by the insertion of radium needles, by 
partial amputation, or by complete amputation. In all early cases, 
and in a definite percentage of later ones, the best results are un- 
doubtedly obtained by the use of radium (see page 1012). 

In some cases of carcinoma in which extension of growth has 
occurred into the urethra, and in which nodules can be felt in the 
corpora cavernosa, partial amputation offers the best hope of cui'c. 

In advanced cases in which extensive involvement of both the 
corpora cavernosa and the corpus spongiosum has taken place, complete 
amputation is necessary for the eradication of the disease. 

In all cases, the glands in both groins, whether palpable or not, 
must be regarded as potentially malignant and treated as such, either 
by the application of radium plaques (sec page 1014), or by block 
dissection. Stanford Cade claims that treatment of the glands by 
radium is by far the more satisfactory method. If block' dissection is 
employed, the entire lymphatic field, if possible, should be removed 
in one continuous piece. 


Partial Amputation. Pre-operative Preparation. This consists of s 
perinea s ave and the painting of the external genitals with 3 per ceni 
Fcnc acid m sprit the day before the operation. 

^ nnasthetio is essential, and gas and oiygcn. 

P ce e y mtra-rectal avertin or intravenous evipan, is advised. 

*“ ‘te dorsal position and tts 
AT-ir-I '^t ^ painted with 3 per cent picric acid in spirit. 

Mackintoshes and towels are clipped in position and a tourniquet 
applied at the peno-scrotal junction. 

The exact incision depends to some extent on the position of tbo 
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growth. As a rule a long ventral flap, whose width is equal to half the 
circumference of the penis, and whose length is equal to the diameter, 
should be employed. In addition, a short dorsal flap about half an inch 
long is made (fig. 1739). The flaps are dissected back to their bases, 
a fine scalpel is introduced between the corpus spongiosum and 
the corpora cavernosa, and about three-quarters of an inch of the 
urethra is isolated and cut across distally. The corpora cavernosa 
are di\fided circularly at the base of the flaps by means of a needle 
activated by the diathermy cutting current, or by a knife after trans- 
fixion and ligature with No. 2 chromicized catgut. 



c. D, 

Ftg, IT3J. — FstTui. Aunr^uox or tus Pcms. 


Ligatures are placed separately on the dorsal vessels of the penis, 
the tourniquet is removed, and any bleeding points are picked up and 
ligatured. 

A small circular incision is made near the base of the long ventral 
flap, the urethra pulled through it, and the two flaps sutured together 
on the dorsum of the penis, adequate space being left between the 
stitches to allow for oozing of blood from the erectile tissue of the 
corpora cavernosa, which is frequently a troublesome complication. 

The distal end of the urethra is split longitudinally for a distance of 
a quarter of an inch and each half is sutured to the margin of the opening 
in the ventral flap. 
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The wound is painted with disinfectant, and a circular dressing 
applied to the stump of the penis. 

Afler-TreaUnent. Stitches are removed on the eighth day and contraction of the new 
urethral opening is prevented by the regular passage of bougies. Excoriation of the 
scrotal skin is prevented by the daily application of vaseline. 

Complete Amputation. The preparation of the patient and the 
anaesthetic are the same as for partial amputation. 

Operation. The patient is placed in the lithotomy position, the 
external genitals are painted with 3 per cent picric acid in spirit and 
isolated by sterile mackintoshes and towels. 

A steel sound is passed into the bladder and a circular incision made 
around the base of the penis and continued vertically downwards in 
the middle line of the scrotum to the perineum, ending about one inch 
away from the anus (fig. a, 1740a). 
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The dorsal -ffessels oi the penis are seized mth aiteiy ioieeps close 
to the pubic arch, divided and ligatured, and the suspensory ligament 
of the penis is cut across. The vertical incision from the scrotum is 
deepened accurately in the middle line, whereby the scrotum is split 
into two halves which are retracted laterally (fig. b, 1740a). The vertical 
incision is still further deepened until the urethra is exposed. The 
steel sound is removed from the bladder and the urethra cut through 
about inches distal to the triangular ligament {fig. c, 1740n). 

The whole penis is next drawn do\vnwards and the crura of the 
corpora cavernosa freed from the sides of the pubic arch by means of 
a raspatory, care being taken not to injure the proximal cut end of the 
urethra (fig. D, 1740b). The latter is next split for a distance of J inch 
vertically and each flap stitched to the sides of the skin wound. 

A drainage-tube is placed between the pubic rami, and the skin edges 
united around it by a continuous suture of No. 1 catgut (figs, e and 
p, 1740 b). 

The wound is painted with disinfectant and dressings are applied, 

After-Trcaimcnl. The tube is removed on tie third day and the etitehcs on dje 
eighth day, and contraction of the new urethral orifice is prevented by intermittent 
dilatation with bougies. 


DISEASES OP THE SCROTUJI 
NEW GROWTHS 

Innocent. These are rare and resemble those in other parts of the 
body. Sebaceous cysts arc the comm.ou.eat variety and are usually 
multiple. 

Treatment. Excision. 

Malignant. The great majority of these are squamous-celled 
carcinomata (epitheliomata), although melanotic sarcomata have be®n 
known to arise in this situation. 

Carcinoma, also called chimney-sweep’s cancer, occurs most fi®T 
quently in men engaged in such occupations as chimney-sweepiug 
tar-working. It begins as a warty outgrowth which is much 6olt« 
than the corresponding penile cancer, and for a time behaves »s an 
innocent tumour. Later, ulceration takes place ivith formation of 
typical epitheliomatous ulcer. 
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The inguinal glands enlarge, at first by inflamniatioii but later by 
grou*tb, and become hard and matted. Sletastases in other organs are 
rare. Secondary nodules of growth may occur in other parts of the 
scrotum from lymphatic spread. 

Treatment. Workers in substances which predispose to cancer 
should be warned to exercise great cleanliness and to present them- 
selves for examination if they develop any warts or other apparently 
iimoceut gro\vths ; these must be removed wthout delay. If a 
carcinoma is present, it should be excised with a large area of 
smrounding healthy skin and the inguinal glands be treated by the 
application of radium plaques (sec page 1014) on both sides or 
removed by block dissection. 


IMPERFECT MIGiniTION OF THE TESTIS 

The testis normally reaches the internal inguinal ring by the sixth 
month of intra-uterice life, the external by the eighth month, and the 
scrotum at birth or shortly afterwards. It may be arrested in any part 
of its normal course between the lumbar region and the scrotum, the 
positions being classified as lumbar, iliac, inguinal, or inguino-scrotal. 
It may fail to follow its normal course and pass into an abnormal or 
ectopic position — ectopia being perineal, femoral, superficial inguinal, 
cruro-scrotal, or pre-penile. In botb arrest and ectopia of the testis 
the organ is frequently imperfectly developed, and in one-eighth of the 
cases the condition is bilateral. The following pathological conditions 
may be associated: injury, inflammation, hernia, hydrocele, tomion 
of the spermatic cord, and malignant disease. 

Injury. This is more common in the inguinal and perineal testes, 
owing to their exposed position. 

Injiammation. This is similar to that which may attack a normally 
placed organ. 

Hernia and Hydrocele. It is stated that in 80 per cent of imperfectly 
migrated testes a patent processus vaginalis is present, passing into the 
scrotum even when abdominal arrest or ectopia has occurred, thus 
providing a potential hernial sac into which abdominal contents may 
descend, or a congenital hydrocele fonn. 
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Torsion of the Sperinaiic Cord. This may follow some violent 
muscular effort and give rise to symptoms simulating strangulated 
hernia. 


Malignant Disease. This is said to be relatively more common in 
an imperfectly migrated testis, but the statement is questionable. 

Symptoms and Signs. Arrest and ectopia may be symptoinless, 
but as a rule there are attacks of pain coming on spontaneously or 
following exercise. The pain may be due to pressure on tlie testis or 
to minor degrees of torsion of the cord. 


Diagnosis. This is made by finding the scrotum empty on one side 
and, in most cases, by feeling the testis in an abnormal position. It 
must be remembered, however, that in young children the cremaster 
muscle can easily \nthdraw the testis from the scrotum into the 
inguinal canal, especially if the examining fingers are cold. 


^ Tre^ment, This should be operative in all cases of imperfect 
^gration other than abdominal which are diagnosed over the age of 
ve aud operation should be carried out as soon afterwards as 
possible. In only the very rarest circumstances does further migration 
occur after this age, and testes left in an abnormal position uill undergo 
hbrotic and other degenerative changes and be liable to the complica- 
tions which have already been mentioned. 

™ may be adopted : (1) OrcUdonex}’, or 

(2) Orchidectomy (see page 3042). 

In all bilateral cases orchidopexy should be attempted because this 
^ ® means of inducing the power of spermatogenesis 
vbch mil most certainly fail to develop if nothing is done, although 
sccretion is normal and secondary male characteristics 
ouprat^it c « e on which the testis is more perfectly migrated is 
p ated upon first, the other side being left for at kast three months. 

is (Ombredonne’s method). An incision U inches long 

affected 'nteral to the spine of the pubis on the 

an inch ah ’ % *'"^8 upwards and outwards, parallel to and half 
an mch above Poupart’s ligament. 

ohlinue a subcutaneous tissues are divided until the external 

arte^ tn ““ '''ceding points are seised mth 

tery forceps and tied off with No. 0 plain cat^t ; towels are clipped 
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into position at the skiix margins, and the external oblique aponeurosis 
is cleared, of all overlying fatty tissue. 

The external abdominal ring is identified with the finger, an incision 
is made in the line of the fibres of the external obhque, extending 
upwards and outwards from the ring for a length similar to the skin 
incision, and its upper and lower margins are stripped away from the 
underlying internal oblique. The cord, which ^\iIl be seen lying above 
the testis in some part of the inguinal canal, is grasped, put on the 
stretch, and freed as far as possible from its surroundings by gentle 
gauze stroking, until a fuiger can be passed beneath it. It is 
next followed up to the internal abdominal ring and still further 



Lcrr u>\G. T^K Astebt Fokceps am> the 
Secoio LiOAnu >ot bbowh. 

Fij. J7414. — OscHiDOPExi Ohebedon'b’s Method. lA/UrBoKiaKdtandTYnur) 

freed, when, in most cases, a small white glistening hernial sac 
will be seen. After identifying the vas, this hernial sac is isolated 
by gauze dissection from the other structures of the cord and 
divided with a knife about one inch from the internal abdominal ring, 
the distal part being left attached to the cord and testicle (fig. A, 17-41a). 
The isolation of the sac frequently constitutes a most diflncult stage in 
the operation, and great care must be taken to prevent injury to the vas 
or its accompanying vessels. The proximal end of the sac is com- 
pletely freed from the cord, is transfixed at its neck after inspection of 
its interior, and ligatured, the redundant portion being cut away. 
A portion of the gubemaculum is found to attach the testis either to 
the spine of the pubis or to the interior of the scrotum, and is picked 
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up with artery forceps in two places, divided between them, and the 
distal end ligatured with No. 2 plain catgut. The proximal end is trans- 
fixed, tied o5, and the ends of the ligature left long, care'being taken not 
to include the vas, which sometimes forms a loop below the testicle {fig. 
B, 1741a). In some cases the foregoing is all that isnecessary to ejisure an 
adequate length of cord for the testis to reach the scrotum. In others, the 
incisions through the skin and external oblique aponeurosis must be 
extended upwards to a point about inches internal to the. anterior 
superiorspineof theilium, and the underlying abdominal muscles divided 
do^vn to the peritoneum in the line of the skin incision. The peritoneum 
covering the lateral aspect of the iliac fossa is then stripped inwards 
by gauze pressure, whereby the spermatic vessels are displaced towards 
the middle line for a slight distance. This procedure udll he found to 
give an extra length of cord, which varies from one to two inches, and 
may be sufficient to allow the testis to reach the scrotum. In a few 
cases this additional step is inadequate and further lengthening of the 
cord will be required, which now can only be obtained at the expense 
of the blood supply wth consequent risk of atrophy of the testicle. 

The vas and its artery are left intact, but all other blood-vessels are 
divided between ligatures. If the lengthening of the cord obtained by 
this method is still insufificient, the testicle should be removed. If an 
adequate length of cord is obtained by one or other of the foregoing 
methods, the testicle is transplanted to the opposite side of the scrotum 
in the following manner : A vertical incision, one inch in length, is 
made through the anterior siuface of the scrotum, half an inch lateral 
to the medium raphe, but on the side opposite- to the testicle. The 
mcision is deepened until the fibrous sheath of the timica vaginalis is 
reached, care being taken not to injure it (fig. c, 1741 b). 

After picking up and ligaturing any bleeding vessels, a bed is 
prepared by blunt dissection between the tunica vaginalis and the 
mter-scrotal septum. A pair of long slender forceps is clipped on to 
the end of the ligature which was tied round the remains of the guber- 
naculum near the testis, and its point passed down into the scrotum 
from the mg^al wound, and made to press upon the inter*scrotal 
sep um and invaginate it into the opening in the opposite side of the 
scrotum, ^^ith a kmfe a small incision is made over the point of the 
ar ery creeps, which \vill now present, carrying the ends of the ligature 
1 ^’^■Ub). These ends are secured by means of a second pair of arterj 

forceps, the first pair being unclipped and removed from the inguinal 
wo^md. By opening up the blades as far as possible during their 
withdrawal, the soft parts will be stretched sufficiently to allow the 



URINARY SYSTEM AND MALE GENITAL ORGANS 3039 



^•V>n4lB. — OtLCElDOPEXT : 0 )ibbeo(M>\e's Mbtuob. {JJitrJIoirlaAdaandTHnur.) 



3040 POST-GRADUATE SURGERY ' 

testicle to be d^a^vll down into the scrotum by pulling on the long 
ligature (fig. e, 1741b). The success of the operation depends on the size' 
of the incision through the inter-scrotal septum, which is just sufficient 
to allow the testicle to be partly pulled and partly squeezed through it, 
when the opening will contract behind the testicle and prevent its return 
into the inguinal canal. The ends of the long ligature are cut short and 
no additional sutures are placed in the testis to secure it in position 
(fig. F, 1741 b). 

The scrotal wound is closed by a fine continuous catgut stitch and 
the external abdominal ring is reconstructed by inserting a I 
chiomicized catgut suture through the external oblique aponeurosis 
and the innermost extremity of Poupart’s ligament, care being taken 
to ensure that the open'mg is sufficiently large to prevent strangulation 
of the vessels of the cord. The upper cut margin of the external 
oblique aponeurosis, together with the underljdng conjoint tendon, is 
stitched do^vn to the uuder-surface of Poupart’s ligament superficial to 
the cord by means of two or three interrupted sutures of No, 1 chromi' 
cized catgut. The lower half of the external oblique aponeurosis is 
made to overlap the suture line and is se\\'n do^vn to the upper part of 
the external oblique. 

For some time the tension of the cord may drag the scrotum 
upwards, but gradually the constant slight weight of the scrotum and 
the elasticity of the inter-scrotal septum will bring the testis down to 
a normal position. The skin stitches are removed on the eighth day, 
the continuous catgut scrotal stitch being allowed to separate naturally. 

In bilateral cases a similar procediure is carried out some three 
months later, when the right testis will occupy the left side of the 
scrotum and the left testis the right. 


TORSION OF THE SPERMATIC CORD 

Torsion or t>visting of the spermatic cord occurs In most cases 
about puberty, and is usually associated "with some developmental 
error such as : 

(o) Imperfect migration of the testis, present in the majority of 
cases, its usual position being in the inguinal canal. 

(6) Ahnntuial mobilvty oi the testis, due to persistence of 
mesentery, within the tunica vaginalis. 

(c) Abnormal suspension of a testis, causing it to lie \vith its long 
axis horizontally. 
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The tunst may be a lialf turn only, but as many as four complete 
turns have been described. The exciting cause is unknown, as cases 
have occurred both during violent exercise and during sleep. The 
condition is acute in the great majority of cases, but chronic torsion 
may occur. 

Acute Torsion. Symptoms and Siym. The clinical features are those 
of an acute epididymitis, the condition closely resembling an acute 
strangulated hernia. A sudden violent pain is felt in the testicle, 
inguinal canal, and lower part of the abdomen, accompanied by 
vomiting and severe shock. As the latter subsides there may be some 
rise of temperature and pulse-rate. Near the external abdominal ring 
there is an exquisitely tender swelling which is irreducible and has no 
impulse on coughing. The overlying skin is red and cedematous, the 
corresponding half of the scrotum is empty, and there may be a little 
fluid in the tunica vaginalis- On examination the rectum and the 
urine are found to be normal. 

Diagnosis. The condition is distinguished from acute epididymitis 
by the absence of a primary infection of the urethra, prostate, or vesicles 
and the extremely sudden onset of testicular pain. 

Acute torsion may be distingubhed from strangulated hernia (for 
which it is usually mistaken) by the fact that the scrotum is empty 
and that constipation and inability to pass flatus are not absolute. 

Treatment. Immediate operation. A free incision is made over the 
swelling, and the testis and cord are exposed. In all cases of imperfect 
migration, orchidectomy should be performed, the processus vaginalis 
separated and ligatured, and the internal abdominal ring closed. 

In the few cases in which the testicle is in the scrotum, and is pre- 
sumably well developed and of normal function, an attempt may be 
made to unt^vist the cord and to anchor the testis in the lower part of 
the scrotum, mth drainage of the tunica vaginalis for 24 hours. If, 
however, there is any difficulty in luitwisting the cord, or if there is any 
enlargement of the testis from extravasated blood or signs of throm- 
bosis of the vessels of the cord, orchidectomy should be carried out. 

Even after the conservative operation, atrophy of the testicle is the 
rule, and in many cases great pain and tenderness persist, necessitating 
removal of the organ at a later date. 

Chronic Torsion. This term is applied to a few rare cases in which 
there are recurrent attacks of pain from repeated twsts of the cord, 
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which are reduced spontaneously or by manipulation. Atrophy of the 
organ does not necessarily follow the first attack, but may do so after 
subsequent hvists. 

Treat7nent. Orchidectomy, if imperfect migration is present. If 
the testis is fully descended it should be exposed and sutured to the 
scrotum. 


ORCHIDECTOMY 

Indications. (1) Some cases of imperfect migration of the testis 
in which orchidopexy is impossible ; (2) new growths of the testis ; 
(3) some cases of torsion of the spermatic cord | (4) some cases of injury ; 
(5) some cases of tuberculous, bacillus coli or pyogenic epididymitis. 

Pre-operaihe Preparation. This consists of a perineal shave and the painting of 
the external genitals with 3 per cent picric acid in spirit the day before the operation. 

^n<Es(/iesta. A general anesthetic is essential, and gas and oxygen preceded by 
rntra-iectal avertin or intravenous evipan is advised. 


Operation. The patient is placed in the dorsal position and the 
^ernal genitals are painted with 3 per cent picric acid in spirit. 
Macldntoshes and towek are. rlinnod in position, leaving the scrotuir 


aic pamwju wirn a p' 

Macldntoshes and towels are clipped in position, let 
and the inguinal region on the affected side exposed. 

An incision, two inches in length, is made over the external inguin 
pened until the snermatio rord ia o-rr.ncnd 


^ iuoisiuu, two mcnes m length, is made over the ex 
ring and deepened until the spermatic cord is exposed. 

In all causes, other than malignant diseases of the testis, the cord i 
ee rom its siuroundings by blunt dissection, a finger being passec 
im erneath the cord, which is transfixed with a blunt aneurysm ncecllt 
threaded wth No. 2 chromicized catgut and tied off in two separak 
b^cUes. A pair of Spencer Wells forceps is applied ? inch distal tc 

and the cord is cut away on its proximal side. Thetesth 

s dislocated from the scrotum through the wound and freed from its 
surroimdmgs as far as possible. As a rule it will be found to be 

no * 1 ^ ^1 scrotum by the remains of the guber- 

naculum. latter is clamped mth forceps, the testis cut away, and 
the ligature tied as the forceps are removed 

nr.l ^ the most dependent part of the scrotum, 

.nd a small rubber drainage-tube inserted and fixed by a single ikhing- 

ligatured and the wound 

For malignant disease of the testis, see page 3051. 
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I^'JURIES OF THE TESTIS 

The commonest result of injury to the testis is traumatic orchitis, 
the usual cause being a blow or a squeeze producing extravasation of 
blood into the tunica vaginalis (traumatic hrematocele), into the testis 
itself, or, very rarely, into the epididymis. TJje testis may also be 
accidentally punctured or incised. 

Symptoms and Signs. These may be severe and include vomiting 
and collapse. The testis is painful, especially when haemorrhage is 
occurring within the tunica albuginea and there is swelling and 
ecchymosis of the scrotum, which in severe cases may extend up the 
spermatic cord to the internal abdominal ring. The orchitis may 
persist for some days, tenderness continuing after the initial shock and 
pain have subsided. 

Treatment. This consists of rest, elevation of the scrotum on a 
broad piece of strappmg stretched across the thighs, and the applica- 
tion of an ice-bag or cooling lotions. Later, support should be provided 
by a suspensory bandage. 

Should a hematocele occur, it is treated as described on page 3061 . 

HesuJls. With mild injuries there is usually complete recovery, but 
severe cases are commonly followed by some degree of atrophy. 


IXFL.43I3UTOBY PJSE.ISES OF THE TESTICLE 

The testicle is composed of two parts : the body and the epididymis. 
Inflammation may primarily affect the body (orchitis) or the epididymis 
(epididymitis), but in either case, after a certain period, the rest of the 
organ becomes secondarily involved ^vith resulting epididymo-orchitis. 
As a rule only one testicle is affected, although in some cases inflam- 
mation may attack the second while subsiding in the first. 


EPIDIDYMTIIS 

Epididjmiitis is secondary to inflammation of the prostate and 
vesicles, the infecting organisms reaching the epididymis by direct 
extension along the lymphatics surrounding the vas. 
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Three main varieties should be distinguished : (a) Gonococcal ; 
(6) Non-gouococcal ; and (c) Tuberculous. 


(o) Gonococtxil Epididymitis niay occur during the second or third 
week of a gonococcal posterior urethritis. Infection spreads from the 
posterior urethra to the prostate and vesicles, and from there to the 
epididymis via the lymphatics surrounding the vas. Gonococcal 
epididymitis is acute in its onset and often coincides with a diminution 
or cessation of urethral discharge. 


Symptoms and Signs. The attack usually begins with pain in the 
groin and lower abdomen and is soon followed by increased pain and 
swelling of the testicle. There is some fever, and the patient looks and 
feels ill. 

^ Tlie scrotum is red and oedematous, and may be adherent to the 
epididymis behind and below. A certain amount of secondary hydro- 
cele is almost invariably present. 

The epididymis, especially the globus minor, is much swollen and 
exquisitely tender. Owing to the pain, the testicle can rarely he 
palpated, but is normal in size. The cord is swollen, hard and tender, 
and It is usually impossible to distinguish the vas. 

■ Rectal examination reveals a swollen tender prostate and vesicle. 
The external urinary meatus is usually inflamed, and as a rule a little 
discharge can be obtained by “ milking ” the urethra. 

The attack reaches its height about the fifth day, and gradually 
subsides m about ten days, when only a little thickening of the globus 
mmor remams which is tender on palpation. This thickening may 
result in fibrosis and obstruction of the tubules of the epididymis, 
leading to sterility of the affected organ. 

occurs in mixed infections (see Non-gonococcal 
pi ymi is). The fluid in the tunica vaginalis is, as a rule, absorbed, 
but m some cases a hydrocele may persist. 


distinguished fiom iion-goi.ococcal 
>'»'=t<=riologieaI examination of the 

discharge, and other signs of gonorrhoea. 


Treatment. Absolute rest in bed is essential, and all local treatment 
cnvo prostate must be discontinued. The scrotum is 

covered with an ice-bag and elevated on a broad piece of strapping 
stretched across the thighs {fig. 1742). The boivels should he kept well 
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open, and empiriii compound, morphia, or suppositories of morphia and 
belladonna be given for the relief of pain. Alkalis and large quantities 
of fluids, such as Contrexeville, Vittel, and barley-water are given 
by mouth. 1 cc. of S.U.P. 36 is injected intramuscularly, and is 
followed by another in 24 hours. In' very acute cases puncture of 
the epididymis with a fine liypodermic needle will afford great 
relief. 

As the inflammation begins to subside, the patient is allowed up 
^^^th the testis well supported in a siis|)ensory bandage. Of great value 
at this stage is the application of heat, to promote the absorption of 
inflammator}’ products, either in the form of hot fomentations or best 
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of all by diathermy, the testicles resting in a bath of salt solution to 
which is attached one cable of the machine, the other being connected 
^vith a lead plate let into the seat on which the patient sits (fig. 1743). 

MTien all acute symptoms have disappeared, local treatment of the 
urethra, prostate and vesicles is gently recommenced until the disease 
is cured. 

(&) Non-Gonococcal Epididymitis. The most frequent organisms 
which produce this variety of epididymitis are coliform bacilh, staphy- 
lococci, and streptococci. They reach the epididymis from the prostate 
and vesicles via the lymphatics which surround the vas. -Predisposing 
cause.s include prostatitis, vesiculitis, vesical calculus, and enlarged 
prostate or stricture, especially where residual urine is present. Some- 
times prostatic massage or the passage of instruments, such as catheters 
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or sounds, or operations on the prostate or urethra will determine 
an attack of epididymitis, but often no such exciting cause is present. 

Both chronic and acute epididymitis can occur. 

Chronic Non-Gonococcal Epididymitis. This may follow an acxite 
attack or be chronic &om the beginning. It is usually noticed 
during the routine examination of male patients, when some degree 



or between the epididymis and testis, or some thickening 

indiritp ^ ^ region of the globus minor. These signs always 

in the g®njtal infection, and other evidences will be found 

e ff the iiri'np often in the posterior urethra and bladder, 

^ prostatic massage may contain pus and organisms. 


a <^covery of chronic epididymitis always demands 

Lus -“d genital Lets. Any 

and di'Hf f found must be treated, e.g. prostatic massage 

and dilatation of the bladder neck for chronic prosltitis. 


URINAKY SYSTEJI AND JIALE GENITAL ORGANS 3047 

Acu/e Noti-Goiiococcal Epididymitis. Symptoms mid Signs. These 
are similar to the gonococcal variety which is excluded by the history, 
the bacteriological examination of the urethral discharge, and other 
signs of gonorrhoea. 

The majority of cases end in resolution or fibrosis, but in a certain 
number pus formation takes place. 


Treatment. This resembles that for gonococcal epididymitis. If, 
however, suppuration occurs, the pus must be evacuated by immediate 
incision. The commonest site js in the tunica viiginalis, the fluid in 
all cases being more or less purulent. A 
fluctuating swelling forms in front of the 
testicle, and redness and oedema of the 
surrounding skin are marlced characteristics. 

Care must he taken not to carry the 
incision through the tunica albuginea, 
thereby infecting the testis. Suppuration 
may also occur in the body of the testis, 
resulting in gangrene and atrophy which will 
require orchidectomy. 

An abscess in the lower and back part 
of the scrotum indicates a suppurative 
epididymitis and must be incised. It is 
invariably followed by sterility of the testicle 
on the affected side. 



(Opera/ion ipeeimtn, SU Paid'a Iloipilal 
Htueum.) 


(c) Tuberculous Epididymitis (fig, 1744). 

This is secondary to tuberculosis of the 
seminal vesicles and prostate, organisms 

passing to the epididymis along the lymphatics surrounding the vas. 
It is doubtful whether a blood-borne infection ever occurs. The 
disease is commonest in young adults between the ages of 20 and 30 
years. 

Both chronic and acute forms may occur, but the latter is rare. 


Chronic Tuberculous Epididymitis. Symptoms and Signs, The 
onset is insidious, the first symptom usually being a little aching in the 
affected testicle, but often a small nodule is noticed accidentally by 
the patient or during a routine examination. The nodule is very hard, 
not tender, and is situated in either the globus minor or major. The 
vas is thickened, sometimes beaded, and can be isolated from the other 
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constituents of the cord which axe normal. After a time the nodule 
may shrink, but more often it increases in size and other nodujes appear 
which, after some months, soften into a fluctuating swelling. 

The skin on the lower and posterior aspect of the testicle becomes 
adherent and reddened, and the swelling eventually bursts at this point, 
discharging pus and leaving a sinus which rarely heals, and generally 
becomes secondarily infected. Occasionally a mass of tuberculous 
granulation tissue is extruded [fungus tesiis). When this occurs 
the cord becomes matted and the vas can no longer be palpated 
separately. 

Clinically the body of the testis is normal, but, after removal, 
examination u-ill allow that it has suffered a secondary invasion. In 
one-third of the cases there is some degree of hydrocele. 

Rectal examination will reveal thickening of the vesicle on the 
same side and sometimes on the opposite side, and nodules can often 
be felt in the prostate. 

Secondary cystitis may occur mth resulting frequency ancj terminal 
dysuria. The urine is acid, contains pus, and the tubercle bacillus can 
sometimes be found. If untreated, the disease tends to become 
bilateral by extension from the vesicles down the vas to tlje testicle 
on the opposite side. 

Treatment. This should, in the majority of cases, be conservative, 
constitutional measures being adopted as for the treatment of tuber- 
culosis of other parts of the body. Beyond supporting the scrotum 
in a suspensory bandage no local treatment should be advised. Alkalis 
should be given by mouth. Injections of tuberculin T.R. ar? of great 
value. The initial dose is cc. of a dilution of 1 in IQO, which 
corresponds to 0-001 of the undiluted T.R, Injections are given twice 
weeldy, and the dose is gradually increased until finally 1 cc. of T.R. 
is reached. A general reaction should be avoided as far as possible ; 
should it occur, the same dose is given a week later. 

It may take three months or more to complete the course. 

Urinary complications, if jwesent, must be dealt with as described 
under “ Tuberculosis of the Kidney.” 

Surgical treatment is imsatisfactory as the epididymitis is merely 
an extension of the tuberculous disease of the prostate and vesicles, and 
or this reason vaso-Iigature on the sound side is of great value to 
prevent involvement of the other epididymis. Orchidectoiny should 
be reserved for cases of fungus testis, or when persistent suppuration 
ith sinus formation has occurred. 
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Acute Tuberculous Einduhjinilis. Stjinytoms and Signs. The onset 
is sudden with severe pain, general smooth enlargement of the 
epididymis and reddening of the scrotum. A secondary hydrocele 
soon ^rms witli increasing pain and swelling. The epididymis is 
extremely tender and there is thickening of the vas. The disease 
closely rcseniblcs gonococcal ei>ididyinitis, but unbkc it there is no 
urethral discharge and the swelling docs not subside in a week or ten 
days, although the pain and tenderness may diminish considerably. 
In most cases suppuration of the epididymis occurs and an abscess 
forms wdthin two or three weeks, involving the body of the testis. 

Treatment. Orchidectomy as soon as tlie diagnosis has been made. 


ORCHITIS 

Orchitis may be due to trauma, or be caused by infection of the 
body of the testis from the blood stream during the course of general 
infections such as sypliilis or mumps. In very rare cases, orchitis has 
occurred in typhoid fever, smallpox, scarlet fever, influenza, and malaria. 

(a) Syphilitic Orchitis. In the majority of cases this occurs during 
the tertiary stage of the disease, and is characterised by diffuse fibrosis 
or localised gummata, the two being commonly associated. 

Symptoms and Signs. The onset is insidious, the first sign noticed 
being a slow painless enlargement of the testicle, accompanied at times 
by a feeling of %veight in tbe scrotum and aching in the cord. The 
enlargement is confined to tlie body of the testis and is unilateral in 
most cases. It may be nodular or smooth and feels extremely hard. 
Tenderness is absent and testicular sensation is lost. In almost all 
cases a secondary hydrocele is present, and may have to be tapped 
before a diagnosis can be made. The vas and other constituents of the 
cord are not affected. Rectal examination reveals a normal prostate 
and vesicles. The urine is free from pus and organisms. 

In the later stages areas of softening may be felt in the testicle, the 
skin of the anterior aspect of the scrotum becoming reddened and 
adherent and breaking down, witb formation of a typical gummatous 
ulcer wth its wash-leather slough and discharge of gummy material. 
Fungus testis may occur due to extrusion of the testis through the 
ulcer. 



3050 POST-GRADUATE SURGERY 

Diagnosis. SypliiHtic orchitis is distinguished from new growth 
by its longer history, rapid response to anti-syphilitic measures, the 
presence of other signs and a history of syphilis. The Wassermaim 
reaction is positive. 

From tuberculous epididymitis the diagnosis is established by the 
involvement oi the body oi the testis, the absence of pain oi tenderness, 
the early loss of testicular sensation, and the freedom of the prostate 
and vesicles from disease. 

Treatment. The results of anti-syphilitic treatment, combined with 
the administration of large doses of potassium iodide, ate extremely 
good. Orchidectomy should be reserved for resistant cases^ with 
ulceration or fungus testis. The scrotum should be supported in a 
suspensory bandage, and if the secondary hydrocele contains more 
than a few drachms of fluid it should be tapped. 

(6) Orchitis qf Jllumps. This variety usually develops between tho 
sixth and eiglith day of the parotitis. It is rare before the age of eight 
or after twenty-five. 

Signs and Symptoms. The body of the testis rapidly becomes hard, 
painful, and exq^uisifcely tender and a secondary hydrocele usually forms. 
As a rule the condition is unilateral, but it may be bilateral. 

The orchitis rarely lasts more than four days, but atrophy some- 
times follows, leading to sterility on the afiected side and persistence 
of a small flaccid hydrocele. In bilateral cases complete sterility may 
occur, with impotence and sometimes infantilism. 

Treatment. Rest in bed, warmth, and support of the scrotum until 
all swelling has disappeared. 


ATBOPMY OP THE TESTICLE 


TIhs is Jiio to two main causes— inflammation o£ the testis or 
ciJididyiins endmg m fibrosis, or degeneration oi the glandular tissue 


(a) htjhmmatonj Atrofhy. This may follow any oi the varieties oi 
cpjdidynnfs or orchitis, bat most commonly iniiiy, mumps, tuber- 
cu osisorsyp i is. The atrophy is usually partial, but may be complete; 
t may also be unilateral or bilateral. The testis heconies smaller and 
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Seminoma. This is a carcinoma arising from the seminiferous epitli- 
elium. It differs from the teratogenous carcinoma in that it commonly 
occurs in patients between the ages of 30 and 50, has a longer history, 
and is much slower in giving rise to metastases. 


Symptoms and Signs. In the early stages there is a complete absence 
of pain or tenderness, the first symptom being a feeling of weight in 
the scrotum. Later, especially when there are secondary deposits in the 
lymphatic glands, pain may become severe ; at first localised to the 
testis and cord, it is subsequently felt in the lumbar regionand abdomen. 

On examination, the body of the testis is found to be uniformly 
enlarged, hard, and extremely heavy. At first the surface is smootJi, 
but later it becomes irregular and, in places, areas of softening occur 
due to degenerative changes and hmmorrhage. Testicular sensation is 
^st early. A secondary hydrocele, or more rarely a hamiatocele, is 
frequently present. 


Hypertropliy of the cremaster muscle occurs from the increased 
Wight of the organ, maldng the cord feel thickened, while enlargement 
of the veins is often present. Rectal examination is normal. The 
urme is a most important aid to diagnosis as it will contain prolan A, 
° I'® estimated by appropriate biochemical 

inethods. It IS free from other abnormal constituents. In later cases. 
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is not mucli enlarged and is nodular. There is a liistory of syphilis, 
and the \Yasscrmanu reaction is positive. 

Trcalmoit. Orcliidcctoniy \vitli removal of the cord as far as the 
internal ring and treatment of the whole of the lymphatic areas by 
deep X*rays, whether secondary deposits are present or not, and at 
least four applications of the radium bomb to the groin on the affected 
side (see page 161-f). Special points in the operation consist of the 
avoidance, if possible, of pre-operative tapping, the employment of 
great clinical and operative gentleness, the reduction of manipulation 
to a minimum, ligation and cutting of the cord at the internal ring after 
incising the aponeurosis of the internal oblique and before dealing wth 
the testicle, and the avoidance of any ijicision into the growth until 
after its removal. 

Some surgeons still advocate the radical operation of orchidectoniy, 
which carries with it a high mortality. The results, however, have not 
shown any improvement over simple orchidectomy, when followed by 
radium and X*ray treatment, and will therefore not be described. If 
the urine after operation is free from prolan A, the prognosis is good. 

CYSTS OF 'THE EWDIDYMIS 

Cysts of the epididymis are of two kinds ; (1) Large solitary cyst 
(spermatocele) ; (2) Small multiple cysts. 

Occasionally both types are found in the same patient. 

The large solilary cyst, or spermalocele, occurs in men under forty years 
of age, and contains a milky white opalescent fluid in which there is 
albumen and many spermatozoa in various stages of disintegration. 
It is thought to be caused by some block in the excretory system of a 
testicle still in the state of activity, with resulting formation of a 
retention cyst. 

The small multiple cysts occur in middle-aged and elderly men, and 
contain a pale limpid fluid with only a trace of albumen. They are 
thought to be due to involutionary changes. 

Symptoms and Signs. A spermatocele rarely attains any great size 
and does not trouble the patient, apart from the presence of a lump 
which he often assumes to be a third testicle. It forms a painless, 
globular, elastic and translucent swelling lying upon the upper pole 
of the testis, from which it can be almost completely isolated ; this 
distinguishes it fron?' a vaginal hydrocele. It extends upwards into 
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the cord, and, hy depressing the body o£ the testis, causes the latter to 
lie more horizontally than normal. Tapping produces the characteristio 
milky opalescent fluid which confirms the diagnosis. 

The multiple cysts are felt as small tense bodies, more numerous 
in the globus major than the globus minor, some of which may become 
pedunculated. They cause no symptoms and are of no importance 
clinically. 

Treatment. Spermatoceles should be tapped with a fine trocar 
and cannula, and the treatment repeated if they reflU. In younger 
subjects this is common and excision is to be preferred. 

Injection treatment, see page 3278. 

The small multiple cysts require no surgical interference. 


HYDROCELE 

A hydrocele is formed by an abnormal collection of fluid in the 
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treatment is directed to the primary condition, though many hydro- 
celes, especially those of syphilitic origin, may requite tapping before 
a diagnosis can bo made. 

The primary or idiopaihic type is tliat in which no direct cause can 
be found for its origin, although some consider that it is the result 
of chronic genital infection, whereby the rate of production of the 
hydrocele fluid is in excess of its absorption. Tlie fluid is straw- 
coloured, having a specific gravity of about 1025. It does not clot 
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on standing, but contains enough albumen to become almost solid on 
boiling. In old-standing cases thickening of the tunica vagmalis 
gradually occurs, with the production of some degree of atrophy of the 
testis. 

Symptoms and Signs. A chronic vaginal hydrocele forms a painless 
pyriform swelling on one or other side of the scrotum, and gradually 
increases in size. It is smooth and elastic to the touch, and is trans- 
lucent unless of many years’ standing and thickening of the tunica has 
occurred. It is distinguished from hernia by the fact that the fingers 
can grasp the cord above it, and there is no impulse on coughing. 
There is dullness on percussion. 
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In the smaller varieties of primary hydrocele the testicle can be felt 
lying below and behind the swelling, but in the larger types it may be 
impalpable, when no diagnosis should be made until the fluid has been 
removed by tapping and the testis and epididynlis have been carefully 
examined to exclude a primary cause, such as tuberculosis, syphilis, 
or new growth. 


TreairnetU. This may be palliative by tapping, or curative by 
injection or operation. 

(1) Tapping. This must be regarded purely as a palliative or 
diagnostic measure. Recurrence is the rule and the younger the 
patient the more quickly does the hydrocele refill. 

TecJoiique. A small well-fitting cannula and sharp trocar are 
selected and sterilised by immersion in spirit. The position of the 
testis is determined by palpation or trans-illumination, and an area of 
sldn remote from this, usually on the lower part of the front of the 
scrotum, is painted \7ith iodine or other suitable medicament. 

The hydrocele is rendered prominent and the skin made tense by 
pressure of the fingers of the left hand, an area being selected which 
18 ree of blood-vessels, and the trocar and cannula sharply thrust 
mough it in an upward and backward direction. The trocar is with‘ 
awn and the fluid allowed to drain into a dish, pressure being made 
on the hycbocele with the fingers, men the fluid ceases to flow, the 
position of the cannula is slightly altered and the scrotum again 
* 1 , further fluid can be expressed, the cannula is 

vrthdra^ra, the small wound painted vnth iodine and a collodion 
dressing applied. 

(2) Injection. (See page 3275.) ’ 
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The testis is replaced and the mcisioii closed wth interrupted 
fishing-gut sutures. 

After-TreatmoU. Pressure on the scrotum is maintained by a T- 
baudage applied over cotton wool, and the drainage-tube is removed 
48 hours later. 

Complele Congenital Hydrocele (fig. 1748). This type is due to per- 
sistence of the whole of the processus vaginalis. It may appear in 
infancy or only be noticed in adult life. The fluid either comes from 
the peritoneal cavity or is exuded from the vaginal sac, and though 
the size of the communication with the abdominal cavity varies, it is 
usually large enough to allow of reduction by pressure. 

Symptoms a)vl Signs. These resemble those of a hernia, but the 
hydrocele can be distinguished by its dullness to percussion, trans- 
lucency, slow reduction without the characteristic gurgle, and its 
reappearance on standing, even when pressure is made over the internal 
abdominal ring. 

Treatment. The majority of cases tend to cure themselves by 
gradual obliteration of the funicular process. This may be accelerated 
by wearing a truss. If the hydrocele still persists, excision is indicated, 
but never injection, owing to the communication of the sac with the 
abdominal cavity. At times a hernia is also present, and this should 
be dealt with by radical cure. 

Infantile Hydrocele (fig. 1749). This resembles the congenital type, 
except that there is no communication with the peritoneal cavity, 
fusion of the neck of the processus vaginalis having occurred. The 
fluid is formed by the tunica vaginalis. 

Symptoms and Signs. These resemble those of the congenital type, 
except that the hydrocele is irreducible. It appears soon after birth. 

Treatment. Spontaneous cure is frequent and may be aided by 
tapping and the injection of sclerosing fluid. In other cases, on account 
of the tendency of the hydrocele to dilate the inguinal canal and pre- 
dispose to hernia, excision should not be delayed too long. 

Hydrocele of the Cord, or Funicular Hydrocele (fig. 1760). In this 
variety the tunica vaginalis is normal and is shut off from a patent 
funicular process above it. 
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Synijitom and Signs. An oval smiling, wMci is translucent and 
slowly reducilile on pressure, surrounds the cord. 

Treatment. Cure is usually spontaneous, but excision is necessary' in 
some cases. 

'Encysted Hydrocele of the Cord (fig. 1751). This consists of a dilatation 
of that part of the processus vaginalis which lies between the abdominal 
cavity and the tunica vaginalis, but which has become shut off from 
them both. 
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The testis is replaced aiid the incision closed \vitli interrupted 
fishing-gut sutures. 

After-Treatment, Pressure on the scrotum is maintained by a T- 
baudage applied over cotton wool, and the drainage-tube is removed 
48 hours later. 

Complete Congenilal Hydrocele (fig. 1748). This type is due to per- 
sistence of the whole of the processus vaginalis. It may appear in 
infancy or only be noticed in adult life. The fluid either comes from 
the peritoneal cavity or is exuded from the vaginal sac, and though 
the size of the communication with the abdominal cavity varies, it is 
usually large enough to allow of reduction by pressure. 

Symptoms and Signs. These resemble those of a hernia, but the 
hydrocele can be distinguished by its dulbess to percussion, trans- 
luceucy, slow reduction without the characteristic gurgle, and its 
reappearance on standing, even when pressure is made over the internal 
abdominal ring. 

Treatment. The majority of cases tend to cure themselves by 
gradual obliteration of the funicular process. This may be accelerated 
by wearing a truss. If the hydrocele still persists, excision is indicated, 
but never injection, owing to the communication of the sac with the 
abdominal cavity. At times a hernia is also present, and this should 
be dealt wth by radical cure. 

Infantile Hydrocele (fig. 1749). This resembles the congenital type, 
except that there is no communication with the peritoneal cavity, 
fusion of the neck of the processus vaginalis having occurred. The 
fluid is formed by the tunica vaginalis. 

Symptoms and Signs. These resemble those of the congenital type, 
except that the hydrocele is irreducible. It appears soon after birth. 

Treahnent. Spontaneous cure is frequent and may be aided by 
tapping and the injection of sclerosing fluid. In other cases, on account 
of the tendency of the hydrocele to dilate the inguinal canal and pre- 
dispose to hernia, excision should not be delayed too long. 

Hydrocele of the Cord, or Funicular Hydrocele (fig. 1750). In this 
variety the tunica vaginalis is normal and is shut off from a patent 
funicular process above it. 
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III the smaller varieties of primary hydrocele the testicle can be felt 
Ijdng below and behind the swelling, but in the larger tj'pes it may be 
impalpable, when no diagnosis should be made until the fluid has been 
removed by tapping and the testis and epididymis have been carefully 
ezamined to exclude a primary cause, such as tuberculosis, 8yj)hilis, 
or new growth. 


Treatment. This may be palbative by tapping, or curative by 
injection or operation. 

(1) Tapping, This must be regarded purely as a palliative or 
diagnostic measure. Recurrence is the rule and the yomiger the 
patient the more quickly does the hydrocele refill. 

Technique. A small well-fitting cannula and sharp trocar are 
selected and sterilised by immersion in spirit. The position of the 
testis is determined by palpation or trans-illumination, and an area of 
skm remote from this, usually on the lower part of the front of the 
scrotum, is painted nith iodine or other suitable medicament. 

The hydrocele is rendered prominent and the skin made tense by 
pressure of the fingers of the left hand, an area being selected which 
18 free of blood-vesseU, and the trocar and cannula sharply thrust 
through it m an upward and backward direction. The trocar is with- 
^ allowed to drain into a dish, pressure being made 

1 ^ "’1® the fluid ceases to flow, the 

r ,1 “ sl'gMy altered and the scrotum again 

Sretn •><! expressed, the eammla is 

dressing applied"”'' 

(2) Injection. (See page 3275.) 

is made Ou-ouidi”tl”^ ^‘^jcalcure. Under general auEsthesia an incision 
parTof tUh “Saino-sorotal region over the upper 

sac is exposed Alible"!' ™til its bluish shining 

gentle pressure of the fingers. " “P^ration bebg effected by 

reflection on to*'the''eDHid"""^ cautery close to its 

however small removed. .tUI bleeding points, 

iPtroAcedtau"" off. and a small tube is 

duced through a stab wound at the bottom of the scrotum, ' 
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The testis is replaced and the incision closed -with interrupted 
fishing-gut sutures. 

After-Trealuient. Pressure on the scrotum is maintained by a T- 
bandage applied over cotton wool, and the drainage-tube is removed 
48 hours later. 

Complete Coiigenital Hydrocele (fig. 1748). This type is due to per- 
sistence of the whole of the processus vaginalis. It may appear in 
infancy or only be noticed in adult life. The fluid either comes from 
the peritoneal cavity or is exuded from the vaginal sac, and though 
the size of the communication \vith the abdominal cavity varies, it is 
usually large enough to allow of reduction by pressure. 

Symptouis and Sigm. These resemble those of a hernia, but the 
hydrocele can be distinguished by its dullness to percussion, trans- 
lucency, slow reduction without the characteristic gurgle, and its 
reappearance on standing, even when pressure is made over the internal 
abdominal ring. 

Trealment. The majority of cases tend to cure themselves by 
gradual obbteration of the funicular process. This may be accelerated 
by wearing a truss. If the hydrocele still persists, excision is indicated, 
but never injection, owing to the communication of the sac wth the 
abdominal cavity. At times a hernia is also present, and this should 
be dealt with by radical cure. 

Infantile Hydrocele {fig. 1749). This resembles the congenital type, 
except that there is no communication with the peritoneal cavity, 
fusion of the neck of the processus vaginalis having occurred. The 
fluid is formed by the timica vaginalis. 

Symptoms a?id Signs. These resemble those of the congenital type, 
except that the hydrocele is irreducible. It appears soon after birth. 

Treatment. Spontaneous cure is frequent and may be aided by 
tapping and the injection of sclerosing fluid. In other cases, on account 
of the tendency of the hydrocele to dilate the inguinal canal and pre- 
dispose to hernia, excision should not be delayed too long. 

Hydrocele of the Cord, or Funietdar Hydrocele (fig. 1750). In this 
variety the tunica vaginalis is normal and is shut off from a patent 
funicular process above it. 
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Symptoms and Signs. An oval swelling, wliicli is translucent and 
slowly reducible on pressure, surrounds the cord. 

TreatiTient. Cure is usually spontaneous, but excision is necessary ni 
some cases. 


Encysted Hydroceleof the Cord (fig. 1751). This consists of a dilatation 
of that part of the processus vaginalis which lies between the abdominal 
cavity and the tunica vaginalis, but which has become shut off from 
them both. 



CoUfLXTB IHriXITLS^i/rn^.-.. i. 1700, i'ttP. JTOL. 
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rpTictjijiB HlraaocEL*. o» Cobd. 

luceiit^sf^ir^ A rounded or oval, freely mobile and trans- 

and ^ T the testis 

- -s-rs,"- ■— « "™ 

spontaneously or on 

it should be excised. liowcver, or il present m adults, 

cons“rorCcl'!^ff*°“'^ This 
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Symptoms and Signs. The presence of au infantile hydrocele com- 
municating with a cyst above Poupart's ligament. 

Treatment. Excision of as much of the sac as possible, which may 
be exceedingly difficult and call for much surgical skill. 

Chylous liydrocdc. This is similar to the common vaginal hydio- 



Fig. 17S2 

I31LOCVUB HXDaocElX. 



Feg. 1T53. 

i)fti>r£UE c( E HEaxui, Sac. 


cele, except that the fluid resembles milk or chyle. It is due to 
lymphatic obstruction, most commonly by filariasis. 

Treatment. That of the cause and excision of the hydrocele. 

Hydrocele in a Hernial Sac (fig. 1733). This is due to exudation from 
the omentum or bowel into a hernial sac, the neck of which has become 
shut off by adhesions. 

Symptoms and Signs. These resemble those of a congenital hydro- 
cele. In addition, symptoms of an epiplocele or strangulated hernia 
may he present. 
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Treatment. This should be immediate and consist of radical cure of 
the hernial sac, as it is impossible to diagnose the nature of the obstruc- 
tion of its neck, which may consist of a knuckle of gut. 


HEMATOCELE 


A haematocele is a collection of blood in the tunica vaginalis, 
usually due to injury caused by tapping or too rapid emptying of 
any form of hydrocele. Occasionally the condition may occur spon- 
taneously. Rarer causes include hsemorrhage following the radical 
cure of hernia, blows on the testicle, malignant gro^vths of that structure 
and acute torsion of the cord. The condition may be acute or chronic. 


Symptoms and Signs. Acute Hrsmatocele. This is of rapid onset, usually 
following the tapping of a hydrocele or a blow on the scrotum. The 
scrotum swells rapidly, is tender and painful, of the shape of a hydro- 
cele, and IS semi-fluctuating but not translucent. The testis lies below 
and behind the swelling, but as a rule cannot be distinguished. The 
overlying sldn is often red and oedematous and a rise of temperature 
may occur. ^ 


Tapping reduces the size of the swelling and blood can be with- 
town. U untreated, the pain may graduaUy diminish, the scrotal 
CO oration disappear, and the swelling become smaller. Occasion- 
of a pyocele. In most cases 
resolution and blood clot remain, complete 


irreSrr „ ™aet, and slow and often 

TrXt IT ‘o repeated small hemorrhages. As 

ihe siXf- a ^nni the hisJy 

impossible to diff** irregular, and non-translucent, and it is 
is absent Tat „ Testicular sensation 

dropst • datkTolrf >>'“od. or else in a few 

Wood-corpuscles The M ‘^““faming cholesterin and broken-down 
discoloured, aad'the cordtiSed ™a>ling and be 

-much thicker than iuhydroreleauItttl”“tt.r^^ 

Suppuration may occur ivith formation of a pyocele. 

distingi^hed fr^^ ‘a u™ally easy in acute cases. Chronie types are 
■ngmshed from hydrocele by their opacity and from hernia by the 
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fact that there is no communication mth the abdomen and no impulse 
on coughing. 

It is often very difficult and sometimes impossible to distinguish a 
hffiuiatocele from syphilitic orchitis, and especially from a new growth. 
The Wassermann reaction will exclude syphilis, but exploration is often 
necessary to exclude a neoplasm. 

Treatment. In acute cases, rest in bed, scrotal support, tapping 
with a large-sized trocar, and the use of evaporating lotions should be 
tried. In chronic cases, especially if preceded by hydrocele or if there 
is any doubt about the diagnosis, operation should be advised. 

Operation. This resembles that for hydrocele, the tunica vaginalis 
being excised and the scrotum drained ; great care must be taken to 
arrest all bleeding. In late cases it may be necessary to remove the 
testis as well. 


Hccmatocele of the Spermatic Cord. This may be localised and due 
to hcemorrhage into an encysted hydrocele of the cord, or diffuse from 
rupture of one of the veins in the pampiniform plexus following a 
blow or a severe straining effort. 

Treatment. The localised type should be dissected out. In the 
diffuse variety the treatment should be expectant, but if the swelling is 
of large proportions it should be incised, the clot evacuated, and the 
bleeding point secured. 


PYOCBLE 

This consists of a collection of pus in the tunica vaginalis. It 
may occur as a complication of hydrocele, hsematocele, or suppurative 
epididymitis, or follow operations on the scrotum. It has been kno^vn 
to occur in pyaemia. 

Treatment. Incision and drainage. 


VARICOCELE 

A varicocele is a varicose dilatation of the pampiniform plexus of 
veins surrounding the cord which arise from the upper pole of the 
testis and unite at the external abdominal ring to form three trunks, 
two anterior and one posterior to the cord. At the internal abdominal 
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xing these form a single spermatic vein which on the right side opens 
into the inferior vena cava, and on. the left into the left renal vein. 

There are two main types of varicocele. Primary and secondar}'. 
(a) The friniary or congenital variety is probably due to a congenital 
abnormality of the veins and is nine times more common on the \eit 
side than on the right. This has been ascribed to the longer course of 
the left spermatic vein, to its entrance at a right angle into the renal 
vein, and to pressure of the descending colon. It is seen in yomig males 
between the ages of lo and 25. The body of the testis is often smaller 
and softer than that of the opposite side, but this must be regarded as 
due to delayed descent, a history of which can usually be elicited, rather 
than a result of the varicocele. Atrophy of the testis is rare, (b) The 
secondary type may occur on either side and is due to venous obstruc- 
tion by pressure of au abdominal tumour, usually of the Iddney. It 
is seen in men over the age of 40 and is of rapid development. 


Symptoms and Signs. There may be none, the condition being 
found during the routine examination of a candidate for one of the 
public services, or there may be an aching pain, aggravated by standing, 
and felt in the back and groin. In some cases there may be severe 
attacks of pain in the testis. The scrotum feels like a bag of worms and 
a characteristic thrill is imparted to the fingem on coughing, quite unlike 
the expansile impulse of a hernia. The varicocele diminishes in size on 
lying down, but light pressure over the external abdominal ring, by 
obstructing the venous return, causes it to become larger. 

Treatment. Palliative. 3Iost varicoceles give rise to no symptoms 
and require no treatment. The patient must be reassured and mformed 
that the condition udll probably improve as time goes on. If paui 
and discomfort are present, a suspensory bandage should be Avorii. 
Ionics, attention to the bowels, exercises, and cold baths are all of 
treated « commonly present, must be 
Injection (see page 3279), 


operative. TMs should be reserved lor tWe cases m svbicU the 
Weal condition is severe and neurasthenia is absent. If carried out 
D scruiMatey the results are disappointing, the operation often 
ing o oive by orchitis, hydrocele, and degenerative changes in the 
Kstiole. iwo operations are commonly perlormed-the inguinal or 
high, and the scrotal or low 
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High Operalion. The i»g\uual canal and the spermatic cord are 
exposed as for the radical cure of inguinal hernia, and the two anterior 
venous trunks isolated and ligatured with fine silk, in their continuity. 

Ijow Operation. The spermatic cord is exposed just below the 
external abdominal ring aiul the venous plexus in front of the cord is 
isolated. About one inch is resected between ligatures, and the two 
cut ends are tied together. 

Of these two operations the high is the simpler and better, there 
being less risk of inclusion of lymphatics and nerve filaments within 
the ligatures, the incidence of hydrocele and post-operative pain in the 
testicle being therebj' diimiiishcd. 



CHAPTER VII 

Diseases op the Urethra 


CONGENITAL DEFORMITIES 

Congenital absence or complete oMitcraliott of the urethra is very rare, and is associated 
with a rudimentary or absent perns. A patent urachus and other deformities are often 
present, or the bladder may open into the rectum or uterus. The child is either still- 
born or dies within a few hours. 

Partial obliteration of the urethra may rarely occur at the glans, or in the penile, 
bulbous, membranoM, or prostauc portions in that order of freiiuency. If the kidneys 
are active there will be dilatation of the bladder, ureters and renal pelves ; in other 

in«Hcatwl a, an emergency measure, but in a few 
In tbe nresenca nf pmiimal to the obstruction has been successful. 

hen oi tL^pS,™ 

may open m an abnormal situation. ' ^ Jeformitles. The second urethra 

Congenital Stricture of the Urethra Ti.;= 

unnary meatus (pin-hole meatus^ commonly affects the external 

with the fossa navicularis and still m junction of the penile urethra 

n r “'='”'>'””'>”S and proLtic urethra. 

Symptoms and Signs. Ifeatal stenfMJa • j- • ^ 

frequently responsible for enuresia f.v • '! * ^“dition of great importance, and is 
children, in whom it should always lie urinary tract, especially in 

mentation until the opening has been either h;i 111 prevents instru- 

stenosis or narrowing in other parts of th ajm^Ptoms of meatal 

Treatment. In childr ^ ^ 

with meatal dilators In by progressive dilatation 

3020). ‘f*® of meatotomy is performed (see page 

same way as a urethraf stricture'”*^* proxiinal parts of the canal is treated in the 

Congenital Dilatation of the Urethra Ti. 

the presence of a pouch nn * 1 , j ' “ extremely rare and is evidenced by 

pouch on the under-surface of the penile urethm. not aasociated 

SORJ 
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with codgenitai narrowing. The condition gives rise to frequency, dysuria, a poor 
stream and often dribbling. 

Tho female urethra may bo aficctcd in a similar way. 

Treatment. This consists of ezci^on of tho sac followed by a plastic repair. The 
skin and urethra are stitched up separately and a catheter is tied in for a few days. 

Prolapse 0 / the Urethra (see page 2222). 

Urethroede. This is an acquired condition, and is frequently seen in women who 
have borne children. It is duo to some degree of uterine prolapse (see page 2241). 
A similar condition in the male sex has been described. 

Hypospadias and Epispadias (sec pages 3021 and 3023). 


INJURIES AND RUPTURE 

Injuries, (a) From \vithiti ; (6) from without. 

Injury to tho urethra from within may occur from the careless 
passage of an instrument, especially when this has been used for the 
investigation or treatment of urethral stricture. The majority of 
accidents are due to the use of a fine-pointed metal sound and it cannot 
be too strongly emphasised that the employment of such an instrument 
necessitates the greatest skill and gentleness. Usually the point pierces 
the urethral mucous membrane distal to the stricture, and in some 
cases may re-enter tho urethra proximal to it (see fig. 1770). Subsequent 
attempts at micturition \vill cause the urine to enter the peri-urethral 
tissues and result in extravasation of urine. 

Injury to the urethra from toUhoul is caused by gunshot wounds, 
stab wounds, and wounds by other weapons, and most commonly 
affects the penile or bulbous portions. If the woxmd is large and provides 
for the free exit of urine, extravasation is xmcommon and hemorrhage 
is the main factor requiring attention. Concomitant injury to the 
surrounding structures must be suitably treated. When the wound is 
small it should be enlarged, an attempt made to suture the urethra 
if this has been completely cut across, and a catheter tied in for four 
days. The woimd is left open, and allowed to heal by granulation. 

In very extensive injuries, the control of hinmorrhage is the first 
concern of the surgeon, after which all foreign material, such as cloth, 
fragments of bone, etc., must be removed as completely as possible. 
Suprapubic cystotomy is essential for the diversion of the urinary 
stream, and reconstruction of the urethra will have to be carried out 
at a later date. 


voi.. u. — 2 u * 
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Rupture of the Urethra, Rupture of the urethra may be complete 
or incomplete, and usually occurs either in the bulbous uretlira (extra- 
pelvic rupture) or in the membranous urethra (intra-pelvic rupture) 
(fig. 1754). Of the two, the bulbous urethra is more frequently injured 
and results, in most cases, from a fall astride some projecting object 
such as a railing. Rupture of the membranous urethra is generally 
associated with a fractured pelvis. The first principle in treatment of 
all intra-pelvic and the majority of extra-pelvic ruptures is the imme- 
diate performance of suprapubic cystotomy under full anaesthesia, to 
divert the urinary stream and so prevent or check further extra- 
vasation. 


Rupture of (he Bulbous Urethra {extra-pelvic rupture). Symptoms 
and Signs. Rapidly increasing pain and swelling at the site of injury, 
fcllowmg a fall or blow on the perineum, the appearance of blood at 
he external urinary meatus and, frequently, retention of urine. 



micturate should the patient attempt to 

should only be' carried* suspected. Subsequent procedures 

“<“d wm/LVa^p-c; ‘ 
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these circumstMices it h be assumed ; under 

ing catheter and tn 7 *i • justifiable to leave it as an indwell- 
acriflavine 1 in 800o' 't"' bladder with 

make an incision into the “ probably rviser to 

order to evacuate most of th ^ ‘be catheter, in 

most of the extravasated blood, and sometimes urine. 



URINARY SYSTESr .VND JIALE GENITAL ORGANS 3067 

and to remove any pulped peri-urethral tissues. Failure to do this 
is mainly responsible for the subsequent formation of a traumatic 
stricture. 

Aj^er-Trcaiment. Tbo bladder 13 xrashed onfc twice diiily through the catheter, 
which is left in position for four days. The perineal incision is allowed to heal by 
granulation. .Vnterior urethroscopy is carried out in not less than throe weeks and 
Js followed by the interznit tent passage at first of meatal sounds and later of a Collmann 
dilator to prevent the formation of a stricture. 

In complete rupture of the bulbous uretbra, the catheter can rarely 
be passed beyond tbo site of injury, and will only draw o2 a small 
quantity of blood. In this case the abdomen is cleansed and painted 
with. 3 per cent picric acid in spirit and suprapubic cystotomy is 
performed. A retrograde catheter is passed through the internal 
urinary meatus to the site of injury and another through the esternal 
iirinar}’ meatus. 

The patient is placed in the lithotomy position, and an incision is 
made through the perineum on to the catheters until the urethra is 
exposed. Extravasated blood and urine and any pulped peri-uretliral 
tissues are removed. The ends of the tom urethra ate identified and 
united by two catgut stitches along the roof. All bleeding points are 
ligatured, the tu’o catheters are withdrauu, the u’otmd is lightly packed 
with gauze, the bladder incision closed round a suprapubic catheter, 
and a small prevesical drain inserted. No catheter is tied into the 
urethra as this may predispose to the subsequent formation of a 
traumatic stricture. 

Aper-Treatment. Anterior urethroscopy is performed after three weeks, and is 
followed by intermittent dilatation of the urethra, at first with steel sounds and later 
with a KoUmann dilator to prevent the formation of a traumatic stricture, which is 
a common sequel. Tho perineal wound is allowed to heal by granulation, and the 
suprapubic tube is removed m not less than fourteen days. The cystotomy wound 
should be healed by tho end of three weeks. 

Rupture of the Membranous Vreihra {inlra-pdvic rupture). Sympiojns 
and Signs. Signs of a fractured pelvis are present together tvith 
complete inability to micturate. Blood may be seen to ooze from the 
external urinary meatus. Extravasation of urine occurs into the 
prevesical space, as will be rendered evident by the appearance of a 
gradually increasing swelling which can be seen and felt in the hypo- 
gastrium. Pain and shock are marked features, and muscular rigidity 
of the lower abdomen is present. It is impossible to distinguish rupture 
of the membranous urethra from extra-peritoneal rupture of the bladder , 
except by open operation which should be immediately carried out. 
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Operation. The passage of a catheter as an aid to diagnosis should 
only be carried out in an operating theatre under strict aseptic pre- 
cautions and with the patient under general anecsthesia. After 
adequate cleansing and painting of the suprapubic and genital regions 
with 3 per cent picric acid in spirit, suprapubic cystotomy is performed, 
when the diagnosis of rupture of the membranous methra is confirmed 
by finding a distended bladder which excludes extra-peritoneal rupture 
of the viscus. Suture of the divided urethra is impossible, and an 
attempt must be made to pass a No. 2l Chatriere rubber catheter in a 
retrograde direction through the internal urinary meatus along the 
urethra. 

In incomplete rupture this is usually possible, and when its point 
appears at the external urinary meatus, the tip of a second nibbei 



i’v. n65.-C»rBn«B iTXACBip to BrnwosAr* Cathmi*. 
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ratheter, of similar size but with several lateral openmea, is attached 
y means of a piece of thread (fig. 1755). On mthdrawong the 

is cystotomy wound, this second catheter 

IS pulled along the urethra into the bladder (fig. 17SB). 

rapture there is rotation of the bladder badiwards duo 

LoartZfof rt ligaments, and consequent rvide 

separation of the ends of the divided urethra (fig. 1767) 
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tin is ^ ^ pressure on the catheter by the assistant, its 

0 emerge through the ruptured urethra into the perineal 
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wound. A No. 21 Charriere rubber catheter with several lateral 
openings is passed through the external urinary meatus up the urethra, 
until its tip also appears in the wound (fig. 1758). The ends of tlie two 
catheters are tied together with thread and the retrograde catheter is 
withdrawn through the cystotomy wound, until the tip of the other is 
seen in the bladder. 

In either incomplete or complete intra-pelvic rupture of tlie urethra, 
once an indwelling catheter has been inserted, a long thread is attached 
to its vesical end and is brought out through a medium-sized supra- 
pubic tube around which the bladder is closed (fig. 1759). Two tubes 
are placed on either side of the bladder in order to drain tlie peri-vesica] 
tissues, after which the wound is closed in the usual manner. 



Fi9 l?5a-C*ti.BTE. IS !•«,„<.» TO 
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URKTIIRAL SHOCK AND URETHRAL FEVER 

Urethral Shock. Some degree of faintness is sometimes observed in 
a nervous patient on whom instrumentation of the urethra is being 
carried out for the first time. It usually passes off quickly when the 
head is lowered or a glass of cold water is drunk, or a small capsule of 
ammonia \\Tap})cd in gauze is broken mider the patient’s nose. 
Urethral shock is very rare and of an extremely serious nature, probably 
being duo to some reflex nervous condition. During or immediately 
after instnnnentation, however gently performed, the patient shivers, 
feels faint, becomes blanched, sweats, and gasps for breath. The 
temperature is sub-normal, the pulse rapid and feeble, and there is a 
marked degree of shock. Unconsciousness may supervene, respiration 
cease, and death occur in a large number of such cases. 

Trcaiment. ^Vrtificial respiration combined with stimulants may 
revive the patient. Post-mortem examination of the uretlira usually 
fails to reveal any evidence of trauma. 

Urethral Fever {catheter fever). This condition is due to septic 
absorption through an abrasion of some part of the urethra, usually 
when obstruction exists, duo to enlarged prostate or stricture. The 
abrasion may result from the passage of a catheter or other instrument, 
or from internal urethrotomy or prostatectomy. The infection is 
usually introduced by the passage of septic urine over the raw area, 
either at the first act of micturition after catheterisation, or after the 
natural passage of urine about 10 to 14 days after prostatectomy. It is 
very rare for both abrasion and infection to be caused by instrumenta- 
tion. 

Symptoms and Signs. These appear ivithin a feiv hours of instru- 
mentation and begin W'ith a sensation of chilliness and headache, 
together with a rise of temperature rapidly reaching 103® to 105° F., 
or a definite rigor followed by a sudden fall of temperature, which 
leaves the patient exhausted and in a profuse cold sweat. The pulse is 
rapid and feeble, and the patient feels and looks extremely ill, with an 
ashen grey colour. 

Suppression of urine may occur from ascending infection or from 
profound toxjsemia, but is more common when the kidneys are already 
diseased. As a rule there is complete recovery within a few hours, 
except for some degree of exhaustion. 
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TrealmeiU. Prevention o£ urinary fever consists of gentleness and 
skill in all instrumental procedmes, especially when infection is present. 
Strict asepsis is essential and all instruments must be efficiently 
sterilised. The use of urinary antiseptics should precede and follow 
instn^entation, and lavage of the bladder should be carried out at 
the time of instrumentation. 

tVben urmary fever has occurred, the patient should be put to bed 
and given large doses of alkalis and fluids, such as Contre-viiville, 
Vittel, or barley-water. The bladder should be washed out with a 
tafectant such as acriflavine 1 in 8000. Occasionally it will be 
found necessary to divert the urinary stream by an indwelling catheter 
or sometimes by suprapubic cystotomy. 

The injection of S.U.P. 30 has very rarely been followed 
y good results. The causal urinary infection must receive 
appropriate treatment. 


STONE IN THE UEETHRA 

of calculus are found in the urethra, the commonest 
rariety bemg a stone which has formed in the upper urinary passages 
or bladder and then become impacted in the urelL. In rme 3 a 

c^STs'L^f ra"'* “'7'“ deposition of phosphatio 

o“aus^ ^ ‘‘“Meet only, and is one 

of impaction in ord"r“„V“freqTiicnre" "(l^the 1^'“°'““ 

ES S .- T 

the fossa navicularis. ‘“mediately proximal to 

in thf efse of alctndmytrethrairto**^'''" Sequent 

or other kidney, Durin/mts.f ’*■’ ®'^pge3tuig its origin in one 

arrest o£ ther flow and the n there is a sudden intense pain, 

be followed by comnlete ® drops of blood, which may 

ottaoks of diffleultv m J ^ ^ '"‘I* 

calculus behind the striotoe'™ impaction of the 

stricture is almn^e primary calculus a 

difflculty, dysuria nvurii ^ symptoms of frequency, 

The stream is slow' and m’ discharge become superadded. 

or urethral fistula 'may peri-urethra 
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Diagnosis. This is made by a history of a past attack of renal colic 
and a consideration of the symptoms. Routine examination may 
reveal the presence of a calculus near the external urinary meatus or 
in the bulbous portion of the canal. After cocainising the urethra a 
catheter, when passed, may encounter an obstruction. A metal sound 
will produce a cliaracteristic click, and anterior urethroscopy reveal a 
stone. If necessary, an X-ray photograph will confirm the diagnosis. 

Treatment. A calculus impacted at or near the meatus is extracted 
with forceps under general anaesthesia after meatotomy has been 
carried out. In some cases, if this is impossible, the stone should be 
pushed hack into the bulbous urethra and removed through a small 
median incision. If impacted in the membranous urethra an attempt 
should bo made to push the stone back into the bladder, when it is 
crushed by litholapaxy and the fragments evacuated. If this is 
impossible, a small perineal incision is made over the stone which is then 
extracted. A catheter is tied in for four days. 

Primary calculi complicating urethral stricture usually require 
removal by external urethrotomy, their recurrence being prevented by 
appropriate treatment of the causal condition . 


FOREIGN BODIES 

These are sometimes found in the urethra, usually as a result of 
their introduction by the patient. In many cases they are ejected by 
the urinary flow, but may occasionally find their way into the bladder. 
If they become impacted in the urethra the symptoms are similar to 
those of an impacted stone. Phosphatic incrustation rapidly occurs 
and peri-urethral suppuration or abscess may result. The commonest 
situation for impaction is the fossa navicularis or bulbous urethra, but 
the prostatic portion is occasionally involved. 

Diagnosis. This is made by a consideration of the symptoms, a 
routine examination and the j^erformance of anterior urethroscopy. 

Treatment. An impacted foreign body requires similar treatment 
to that of an impacted calculus. In the case of a pin, the head usually 
lies in the urethra while the point is embedded in its wall distally. 
Under general anaesthesia the point should be made to emerge through 
the urethra and skin, and the head reversed and pushed out of the 
meatus. 
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UHETHRAL STRICTURE 

Stricture of the urethra occurs, as a rule, between the ages of 
25 and 45 years, and is, in the vast majority of cases, of inflammatory 
origin, hut in rare cases may be congenital or traumatic. Inflam- 
matory stricture is a result of chronic urethritis, usually of gono- 
coccal origin, and though at one time regarded to be exclusively 
a disease of the male sex, has been shown to occur not uncommonly 
in females also. It is due to imperfect 
treatment of the urethritis, and its for- 
matioD is accelerated by meatal stenosis, 
n'"; ■'^Y ■ j phimosis, or by alcoholic or sexual excesses. 

V / During an attack of gonorrhcea the 

\V fll /'i / glands of Littre and other urethral follicles 

fwjyf become invaded by the gonococcus and 

other organisms, which bring about some 
rv 1 '-"'I degree of obliteration and surrounding 

{ ;;j peri-glandular inflammation, resulting in 

.,V, ^ 1 the formation of a soft infiltration. Under 

§S appropriate treatment this liecomes 

absorbed, but in other cases fibroblasts 
appear and are later converted into 
fibrous tissue (hard infiltration), which 
subsequently contracts with the fonnation 
of a stricture {fig. 17G0). Occasionally the 
corpus spongiosum is involved, when 
longitudinal as well as circular contraction 
will occur, resultmg in the condition of 
F'7. itw).— uasTBSit STBicnrse. cTiordce, the penis being bent with its 
... - concavifc}' downwards like a bow, the 

s re c ie( uret ira resembling the string. Metaplasia of the columnar 
mucous hmng into stratified squamous epithelium takes place, and 
desquamation of its superficial layers occurs from time to time with the 
which are passed in the urine and may 
s or years. hese inflammatory processes are very slow, and 
>eare may elapse before a stricture is fuUy formed. 

stricture may affect the whole circumference of the urethra or 
may mvo ve only the floor, the roof, or Us lateral walls. 

,, escri e m order of increasing severity under the headings 
f congestive stricture,” “soft infiltration,” “hard infiltration,” 


— UsSTBBAb STBicnrse, 
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and “ fibrous stricture,” but these are merely steps iu the same patho- 
logical process. Strictures may also be described by their shape as linear, 
annular, tortuous, or bridle — the terms being self-explanatory, or by 
their consistency, such as cartilaginous or resilient, and finally by their 
inability to allow the jiassagc of an instrument (impassable) or urine 
(impermeable). The urethra behind the stricture is usually inflamed 
and dilated. Ulceration and peri-iirethral suppuration may occur, some- 
times with the formation of a peri-urethral abscess wliich may rupture 
ijito the urethra, but which occasionally bursts extenially with the 
production of a urinary fistula or into the pcri-urethral tissues caushig 
extravasation of urine. Varying degrees of prostatitis and vesiculitis are 
always present, and these may give rise to epididymitis. Ab a result of 
infection and back pressure, trabeculation and later dilatation of the 
bladder occur with the formation of diverticula. Chronic cystitis 
and residual uruie, with consequent alkaline decomposition, may 
result in the formation of stone, and acute retention occur. Continued 
back pressure and infectiou will eventually cause dilatation and 
infection of the Iddncys, and result in cliionic pyelonephritis and, 
sooner or later, in renal failure. Extra-urinary conditions, such as 
gonorrhoeal rheumatisnz, fibrositis and iritis, are occasionally present. 

Gonococcal strictures arc usually multiple (75 per cent), the 
majority (66 per cent) being situated iu the bulb, wliile the remainder 
are in the peuilo portion. The walls of the prostatic and membranous 
urethra are never affected. 

Sy)nj)to}ns and Signs, Symptoms of chronic urethritis, which may 
vary from the presence of urethral threads in the urine to a persistent 
purulent discharge at the meatus (gleet), are always present. In a 
stricture of large calibre these may be the only manifestations of its 
presence other than a history of a past attack of gonorrhoea. AYhen 
contraction has progressed to a calibre smaller than the size of the 
external meatus other urinary symptoms are superadded. The stream 
becomes small and thin, but retains its force of projection, and straining 
is found to assist the act of micturition. 

In late cases complicated by prostatitis, vesical dilatation and 
residual urine, the symptoms resemble those of bladder-neck obstruction. 
The force of projection is feeble, there is difficidty before micturition, 
and dribbling after^va^ds is common. Frequency and dysuria due to 
chronic posterior urethritis or cystitis are present, and pain is frequently 
felt at the site of the stricture, at the external abdominal rings, and over 
one or both kidneys. Painful ejaculations and retention of semen in the 
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bladder occur. Retention of urine may result from congestion of the 
mucous membrane near the stricture, and commonly follows a chill or 
some dietetic, alcoholic or sexual indiscretion. It may be complete 
or incomplete, a few drops of urine being passed at frequent intervals. 
Suprapubic pain varies according to the previous condition of the 
bladder. If acute retention becomes superimposed on chronic, pain may 
be almost entuely absent. False incontinence duo to chronic distension 
ot the bladder with overflow is sometimes observed. Dilatation and 
infection of the kidneys produce characteristic symptoms and end in 
renal failure. 


Diagnosis. This is suggested by a consideration of the symptoms 
of chronic urethritis, diminution ot the sire of the stream without 
OSS of projection, difficulty which is helped by straining, and a past 
history of gononhina. Routine examination confirms the presence of 

X^ctronT • ^ ‘ii^'harge, and 

often chronic mfectiou of the prostate and vesicles or epididymes. 

fo h™rtroT“° obstrictioXue 

to hypertrophy ot fibrosis of the prostate 

that cX ‘■'‘^“d^tion ot a local amesthetic it ivill often be noticed 

7Z thfurelr^r° ^ can onty be made to 

will be obstructed ” stricture of small calibre the catheter 

is found 

the prter“ aX Obstruetion due to 

oiay necess tate the *>0 encountered, and 

described under “ Treatment ” ' *” “ follower, as 

whi^‘r”enTs aXrs:"!' 

eccentrically placed renrps ^(.•***** concentrically or 

hut will give no infomfnti ™ narrowed lumen of the canal, 

unless the first can be nepot^ Pi’esence of a deeper one, 

Spasmodic Xmt 

sents no obstructinn ^ ^ posterior urethritis, and pre- 

canal. ““ after efficient cocainisatffin of the 

people, and is accommS* fibrosis occurs in older 
Hypertrophy of the prostate La ^ symptoms and signs, 

though a characteristfc leinrtKA cause obstruction to a catheter, 

gt nmg of the posterior urethra is frequently 
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5ho^Yn by the increased distance the tip of the catheter has to traverse 
before the bladder is reached and a flow of urine obtained. Prostatic 
fibrosis may give rise to some decree of difficulty in the passage of a 
catheter, but the obstruction will not be felt until its tip has reached 
the prostatic urethra. 

Trealment. The prevention of stricture consists in adequate treat- 
ment of the causal attack of gonorrheea, which should not be regarded 
as cured until an examination of the urine, after at least three prostatic 
and vesicular massages, is found to be free, not only from the gono- 
coccus but also from all organisms and pus cells, iloreover, in every 
case the dilatability of the urethra should be tested by means of 
Kollmann’s dilator, this cliccked by a careful examination with the 
anterior urethroscope, and a search made for any infected follicles 
which may have escaped treatment. 



Tig. 1761.— Koluuk5'9 Piutoe. (AtrmoB’a UosmcAnoN.) 


Treatment of Strictures of Large Calibre. It is impossible to cure a 
stricture of large calibre by means of bougies or steel sounds, as their 
sizes are limited by the external uruiary meatus which is the nairow’est 
part of the urethra. The essence of successful treatment depends upon 
each portion of the urethra being dilated to a degree higher than its 
normal limits, and this will bring about gradual absorption of the 
fibrous tissue which has formed. Treatment is carried out at weekly 
intervals imder local anesthesia by means of Kollmann’s antero- 
posterior dilator, which consists of a curved metal stem covered by 
four rounded blades (fig. 1761). By rotating a milled screw at the top of 
the shaft, the blades are evenly projected along their whole length to an 
extent varying in diSerent parts and based on the normal differences of 
urethral calibre, the degree of dilatation being registered by a pointer 
which moves over a circular scale. The terminal |-inch of the instru- 
ment does not dilate, but receives the insertion of the four blades. 
When correctly in position it should lie just mthin the membranous 
urethra. The proximal ends of the blades are inserted into a collar 
encircling the shaft at a point corresponding to the external urinary 
meatus. When closed, the instrument is 20° Charriere in size, and 
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when fully opened its majornuni dilatation at a point corresponding 
to the bulb is 45®. The use of local anesthesia, which abolishes pain, 
necessarily emphasises the impoitance of the following points : 

(!) The same instrument shoiild always be used on any given 
patient, othenvise the results of treatment mil be irregular and con- 
fusing owing to the variability of dilators. 

(2) The instrument should be kept in perfect working order and 
its joints free from rust. 

(3) The surgeon must know his mstrumcnt in order that his sense 
of touch may differentiate resistance due to the instrument from 
resistance due to urethral stricture. 


"When the patient has been prepared and the urethra anassthetised, 
he lies comfortably on a couch with the head well supported. The 
instrument, warmed and well lubricated 
mth lubafax, is passed until the tip just 
engages in the membranous urethra, in 
which position it is fixed by a clamp placed 
between the thighs (fig. 1762). Tim milled 
screw is turned and tiny resistance noted. 
The normal urethra should dilate readily 
without resistance to’ 40® Charriere, and 
then at the rate of 1 degree every two 
nunutes until 46® Charriere is attained, this 
all being effected without the .slightest 
discomfort or bleeding. 

As soon as resistance is encountered 
the scale is read and charted. After au 
interval of three to five minutes, dilatation 
iscontinued until resistance is again noticed. 

Exact directions for the extent of 
treatment caimot be laid down, as this 
j , • , _ depends on the consideration of each 

under -in” n 2 degrees at each sitting for strictures 

r 40» Chanrere, 1 degree between SO” and 40“. Ld 1 a degree 

follower/h^^^^^ should be carried out at weekly intervals, and be 

or 1 rstm '• '«tln itt 8000 acriflavine, 

is cloudy or c1cm.°'”“^° mercury, according to whether the urine 
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Jis a rule, treatment is progreasive and satisfactory up to about 
35 degrees and after 38 degrees, but it often happens that some diffi- 
culty from bleeding is experienced between these points. This stage 
should be regarded as the most critical from the point of view of 
ultimate cure and, when successfully overcome, future treatment of 
the stricture is usually straightfons'ard. 

When full dilatation has been reached on three consecutive occasions 
without any appreciable resistance before 40® Charriere and in the 
absence of bleeding, the intervals between treatments are gradually 
extended until finally tlie patient attends once yearly as a precautionary 
measure, and the stricture may be regarded as cured. 

Treatment of Strictures of Small Calibre, i.e. under 20° Charriere. 
In these strictures preliminary treatment must be carried out mitil 
tbo urethra attains a calibre of over 20® Charriere, wlieii treatment is 
continued with KoUmanu’s dilator until a cure is obtained. It must 
be clearly understood that the following methods can, in themselves, 
in no circumstances bring about a cure. 

(1) Instrumental treatment : (o) Intermittent dilatation by gum 
elastic bougies or curved metal sounds ; (6) guides and followers ; 
(c) continuous dilatation by catheters. 

(2) Operative treatment : (a) Internal urethrotomy ; (6) external 
urethrotomy ; (c) suprapubic cystotomy followed by (i) instrumental 
dilatation *, (ii) retrograde catheterisation ; (iii) excision of the stricture. 

INSTRUMENTAL TREATMENT 

(o) Inter7nittenl Dilatation by Bougies (fig. 1763). Dilatation by 
gum elastic bougies should be adopted as a routine treatment until a 
calibre of over 20® French has been obtained. A bougie is about 13 


• Fig. I<C3.~Gini EiAsnc BovoiE. 

inches long, tapered at its distal half, and sizes from 6® to 27° Charriere 
should be |at band. Sterilisation is effected by hanging the bougies 
in closed jars containing calcium chloride and formalin tablets for 
12 hours. 
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The patient is directed to pass ali his water and lie on a couch. 
The penis is cleansed, isolated, and anffisthetised. A bougie is selected, 
lubricated with lubafax, and gently passed into the urethra. The 
penis with retracted prepuce is held behind the glans by the second 
and third fingers and put on the stretch. If obstruction is encountered, 
a smaUer bougie is used until the canal of the stricture can be passed! 
when the bougie is withdrawn and a larger one inserted, no more than 
three being passed at one sitting. Urinary antiseptics, such as hexa- 
mme before meals and an acid mixture after, are prescribed for three 
days before instrumentation, after which alkalis are given for a similar 
period. 10 grs. of empirin compound and 4 grs. of quinine hydro- 
chloride, if taken immediately, are a useful precaution against catheter 
fever after the treatment. Intermittent dilatation is carried out at 
weekly intervals until Kollmann’s antero-postcrior dilator can be 
passed. 


Steel Sounds (see fig. 1041). Dilatation by metal sounds is some- 
times advocated for strictures of medium cabbre, but should be reserved 
lor those whose density prevents satisfactory progress ivith gum elastic 
bougies. A steel sound, smaller than necessary, should be used first 
exL^V stato of affairs determined by feel. This includes the 
swond or ^ “d tho presence of a 

ornced etretclied during the whole 

Skteerhlrn Only when all the 

is somelTafXT d I'f 7"‘- ^e penis 

membranous urethra'* after °i f h'f "i coaxed into the 

when it ivill prs » Int 1 m'd ‘‘‘ 

strictures by^ts tapering shaft. ” ''““'‘“8 dilatation of the 

strictlet't sluofr* These are indicated when the 

too small or too irregular to allow the passage of a bougie. 


nw—cm., Fqlwwse. 

at one end which is elastic bougie, having a mount 

inches long and rieid Zl ‘dreaded on the inner side. It is 12i 
g rigid enough to pass through the urethra ivithout 
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curling up, yet supple cnougli to curl up in the bladder after passing 
through the stricture. 

The patient having been prepared and the urethra anaesthetised, the 
sterilised guide is taken and about inch of its tip bent to an angle 
of 30®. Traction is made on the penis, and the guide, well lubricated, 
is gently passed down the urethra, being rotated from side to side to 
prevent its point from being caught in any of the lacuna. When the 
face of the stricture is reached, an attempt is made to engage the point 
in its canal. No force of any kind is permissible or a false passage may 
easily be made. In many cases the procedure may take half an hour or 
more. The position of the point of the guide should be altered very 
slightly between eacli movement of insertion and withdrawal. Entry 
of the point of the guide into the canal of the stricture is heralded by a 
sudden laclc of resistance, after which it is agaii) gently pushed onwards 
until the face of a second stricture may be reached. This is negotiated 
^vith the same care as the former, and there remains only its passage 
through the posterior urethra into the bladder. Sometimes this proves 
to be the most difficult part of the procedure, as the point of the guide is 
apt to become caught up in one or other of the prostatic lobes or ducts, 
and much patience and rotation of the guide may be necessary before 
a successful issue is obtained. Several procedures may help in the 
passage of a guide through a stricture ; (1 ) The guide is 'withdrawn, 
the angle of the terminal J inch altered, and the process repeated. 
This can be tried again and again. (2) The guide is passed and two 
or three other guides are inserted alongside it ; each is manipulated 
in turn imtil one of them engages in the canal of the stricture. (3) The 
urethra distal to the stricture is fully distended with olive oil, which is 
retained by a penile clamp, and one guide or more is passed through the 
meatus and manipulated as before. The oil flattens out all the urethral 
folds and tends to open up the canal of the stricture. (4) An anterior 
urethroscope is inserted into the urethra and an attempt made to pass 
the guide by direct vision. If bleeding has been produced by previous 
attempts, the last method must be used wth caution, as there is some 
danger of embolism. 

A follower is a gum elastic bougie which has a projecting metal pin 
at one end which is threaded and can be screwed right home into the 
hollow mount of the guide. A sterile follower of small size is selected, 
screwed right into the gmde and the point tested by a firm pull. This 
is of the utmost importance as failure to do so may result in the guide 
being left in the bladder on withdrawing the follower. The follower is 
well lubricated and gently pushed into the urethra, traction being 
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made meanwhile on the penis. Considerable force may be necessary to 
pass the follower through the stricture, but in expert hands this is quite 
safe as the guide leads the way. The follower is withd^a^vn and replaced 
by a larger size, and the procedure repeated, not more than three sizes 
being passed at one sitting. Intermittent treatment is carried out at 
weekly intervals until a calibre of 15° Charriere is obtained, when the 
jnocess is continued by means of bougies. 

(c) CorUinuous DilatcUion by Catheters. Continuous dilatation by 
an indwelling catheter is employed in certain cases of very dense 
stricture in which no progress can be made by intermittent methods. 
It constitutes the most rapid instrumental means of dilatation, but 
necessitates confinement to bed, the urine flowing directly from the 
catheter into a vessel. By tying in a larger-sized catheter each day 
the stricture can be dilated from 6° to 2t° Charriere in a week, when 
uitermittent dilatations with Kollmann’s dilator are continued until 
a cure is obtained. 


OPERATIVE TREATMENT 

rai ^wability to pass a guide in cases of retention. 

S”**® ““ consecutive occasions. (3) In 

mine or Lid r'T"’ “ hsmonhage, retention oi 
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instrumental treatment in order to bring about a cure, wbicli is often 
considerably delayed by the additional scar tissue which results from 
the incision and which becomes superimposed on the fibrous tissue of 
the original stricture. 

(a) Internal Ureihrotomy. This depends for its performance on 
tlie ability to pass a guide to wliich the shaft of the instrument is 
screwed, and consists of cutting through the stricture from before 
backwards on the roof of the canal by means of a guarded knife 
(urethrotome) which slides along the shaft. The best variety of instru- 
ment is Thomson-Walker’a modification of a Maisomieuve (fig. 1765). 

Pre-operative Preparation. Eor ten days the patient is given 
urinary antiseptics in order to diminish infection as far as possible. 
The external genitals ace prepared by shaving and washing with anti- 


ts^sgh 



septic lotion in the usual way and the urethra is tliorougldy irrigated 
with acriflavine 1 in 8000. 

AncBsthetic. General ansesthesia such as gas and oxygen preceded 
by intra-rectal avertin is essential. 

Operation. The external genitals are thoroughly painted mth 
3 per ceiit picric acid in spirit ajid the parts isolated by sterile mackin- 
toshes and towels. A filiform guide is passed to the face of the stricture 
and made to engage with its canal. This procedure may take a little 
time and has been fully described on page 3081. 

The metal staff of the urethrotome is screwed on to the guide, the 
union firmly tested, and the instrument, well lubricated, gently passed 
into the bladder, which will cause the guide to coil up in its cavity. The 
staff of the urethrotome is steadied by tie hands of an assistant holding 
the two lateral wngs. The triangular knife is lubricated and introduced 
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into the groove of the staff. The penis is held with the left hand just 
behind the glans and tension is made on it. The meatus is pulled well 
aw-ay from the knife to allow it to enter into the urethra, whereupon 
it is gently passed to the face of the stricture which is divided on its 
roof by means of a sharp push. 

If a second stricture is present, it is divided in a similar manner. 

The knife is next withdrawn, a reverse cut made through the 
stricture or strictures should resistance be felt, and the knife then 
removed altogether, after which the staff and guide are ivithdrawn 

A large Lister steel sound (15/18 English) is passed into the bladder, 
a meatotomy being performed if necessary. 

A No. 14 English coude gum elastic catheter is tiedin (see page 2974), 
after withdraiving the sound, and the operation is completed by 
washmg out the bladder ivith actidavinc 1 in 8000 through the catheten 
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(4) Hicmorrliage. Tliis is usually easily controlled by the presence 
of a large indwelling catheter. Should it be insufficient, firm pressure 
over the site of the stricture must be made by means of a large perineal 
pad and a T-bandage, and the patient given an injection of 20 cc. of 
coagulen-ciba into the buttock. In extreme cases an incision is made 
m the perineum, a large catheter passed into the bladder through the 
wound, the bleeding points picked up, if possible, and tied, and the 
wound round the catlieter packed with antiseptic gauze. 

(5) Uretliral Fever. This may occur after removal of the catheter 
but usually responds to uretbral irrigation. In some cases, however, 
re-introduction of the catheter and washing out of the bladder is 
necessary to prevent further absorption of infected urine, and occasion- 
ally the urinary stream must be diverted by suprapubic cystotomy. 

(6) Epididymitis. This troublesome complication may occasion- 
ally occur and is discussed ou page 3047. 

(7) Renal Infection and Anuria. Post-operative pyelonephritis 
rarely occurs unless there has been pre-existing infection of the kidneys, 
which emphasises the importance of a preliminary investigation of the 
renal function. Should this be much diminished, the best operative 
treatment consists of suprapubic cystotomy, followed by instrumental 
dilatation of the stricture at a later date. 

(6) External Urethrotomy. (Wheelhouse’s operation.) hidicatiom. 
This operation may be carried out when inability to pass a guide 
contra-indicates internal urethrotomy and instrumental dilatation. 
As a rule it is followed by much fibrosis witli consequent delay in the 
ultimate cure, and is unsatisfactory in its results. In most cases, 
if all attempts to pass a guide both from the urethra and from the 
bladder have failed, it is much better to attempt excision of the stricture 
some weeks after suprapubic cystotomy. 

Special Instruments Required. (1) IVheelhoiise’s staff {fig. 1766), 
and (2) Teale’s probe-pointed gorget (fig. 1767). 

The principle of the operation consists in the passage of Wheel- 
house’s staff to the face of the stricture, incision of the urethra on the 
groove of the staff, and the slitting up of the stricture after passing or 
forcing a fine probe through it. 
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F>j. 17C7. — Te4le*s Prose mimed CioBOET. 


Operation. The patient is placed in the lithotomy position, th 
external gemtals are thoroughly painted ivith 3 per cent picric acid it 
isolated by sterile mackintoshes and towels 
IVheelhouses stall is introduced into the urethra and passed down 
to the face of the stricture. The staff is held by an assistant, an 
mcision is made uito the perineum in the mid-hne, and the urethr.i 

luSrf of ‘>“0 =‘^8 for a length of about 1 inch 

istally from a point one quarter of an inch away from the stricture. 

HireadM " “o^ion are transfixed ivith JTo. 1 catgut 

mm s deT 'T T'“d needles, whereby adequate retracthin 
from side to side is obtained. The staS is reversed so that the hook 
presents into the wound, and is made to 
retract the upper angle of the oiiened iiretliro 
(fig. 1768). 

The urethra is thus held fully open with 
I s umcn preserved for a q^uarter of au inch 
imme lately in front of the stricture. 

fine prohe-jiointed director is next 
inserted into this portion of the urethra and 
an attempt made to pass its point through the 
stricture towards the bladder. 

By everting the stricture slightly by 
m^Qs of fiuger pressure on the perineum 
nianceuvre is greatly 

facihtateda 

tu incision is made throughout 

e w ole length of the stricture on to the 
groove iu the director until the dilated 
pro^lnrethra is laid open. 

Teale’s probe-pointed gorget is illtro- 
uced^ into the groove of the ilircctor 
und IS passed into the hhiddcr, its 
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entry usually being heralded by au ininiediate gush of 
urine. 

The director and staff are withdrawi and a No. U English gum 
elastic catheter is passed through the external urinary meatus along 
the urethra until its point appears in the womid. From here it is 
gently pushed into the bladder, being guided by the hollow of Teale’s 
gorget, which is later removed. 

A few No. 0 catgut sutures are inserted into the walls of the normal 
urethra distal to the stricture, to approximate its edges over tlie 
catheter. The strictured portion of the urethra and the remainder of 
the perineal ^vouJld are left unsiitured ajid are lightly packed \nth 
gauze soaked in paraffin and flavine 1 in 1000. 

The catheter is tied in in the usual way, its correct position being 
ensured after washing out the bladder with acriflavine 1 in 8000. 

After-Treatment. The bladder is washed out twice daily for four 
days through the catheter, which is then removed and the urethra 
irrigated daily with acriflavine 1 in 8000 for ten days, after which time 
the patient is allowed up. After removal of the catheter the perineal 
packing sJjould be cL.'Wjged daily by allowing it to soak off in a hot 
sitz bath. 

Intermittent instrumental dilatation is begmi at the end of a 
fortnight and continued until 40® Charriere has been attained with 
Kollmanu’s dilator, when the intervals between treatment are gradually 
extended until the patient attends once yearly as a precautionary 
measure. 

Difficulties and Complications. In some cases it will be found 
impossible to pass even a fine probe through the canal of the stricture, 
and this will necessitate opening the urethra proximal to the stricture 
hy a back\vard extension of the original incision. As has been men- 
tioned, this part of the canal is usually considerably dilated, and on 
opening it the proximal face of the stricture is reached. A probe or 
probe-pointed director is passed through its canal distally. 

(c) Suprapubic Cystotonvj. This is the preliminary operation of 
choice in the presence of the conditions described on page 3082, which 
contra-indicate all forms of instrumentation. In some cases it has to 
be carried out as an emergency for such conditions as retention, renal 
failure, peri-urethral suppuration or extravasation, when preliminary 
preparation of the patient is impossible. When performed deliberately 
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tte preparation is similar to a cystotomy carried out for other 
conditions. 


AncBsthesia. Gas and oxygen should be employed unless the 
patient’s condition is grave, when local anaesthesia is to be preferred. 


Operation. It is usually impossible to wash out and distend the 
bladder as even a small catheter cannot be passed. 

The bladder is opened in the usual way and its cavity explored 
mih the forefinger. Stones are removed, the condition of the prostate 
is determined, and a search is made for the opening of a possible 
diverticulum. As a rule no further operative procedure is justifiable, 
especially if an emergency cystotomy has been performed. Occa- 
sionally retrograde catheterisation may be attempted, though this is 
best deferred to a later date, when the general condition of the patient 
has improved. 

After allowing the viscus to sink back into the pelvis and placing a 
nf fi, VI j ^ ^ * prevesical space, the wound is closed with drainage 
of the bladder round a Winsbury-Whitc right-angled suprapubic tube. 


After-Treatment. This is described on page 2981. 


Effect on the kidneys. Snprn- 
W at *k, for ha=L. 

te^In tie """ ^hc sudden relief of hyper- 

to eLuraee ren!]'*^'*’ 'f treatment calculated 

improves, as shown byZs P“‘‘®“‘’= 8®“®^''' '*®‘‘“>* 

sleep, and diminished thirst. ™P"'''®‘i “Ppetite, increased 

plicationl suchZ*vLcd'*calralfhIv'''l‘" '“P^^^Uy if corn- 

distressing bladder svmntnm u ™ removed, and tbe loss of 
to the patient’s comfort?^ frequency add much 

(3) Effect on tbe urethra Aft... - i i 
especially in tbe region of the striZ T congestion, 

a fortnight or three weeks it is i.«. ii^ ’ '^™“®>»®s. and at the end of 
bougie, even whertZhas'bM^m'’^ ®™“'‘ 

W Effect on peri-urethral ’’®f°''® °P®®ation. 

the diminution of cmgestioZndthrr‘‘°“ e^ravasation. By 

the diversion of the urinary stream, 
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foci of peri-urethral suppuration and urinary fistulae mil often clear 
up and eventually heal. Extravi^tion is checked, and if free incisions 
have been made into the infected tissues before extensive sloughing has 
occurred, the patient may recover. 

Treatment of a Stricture following Suprapubic Cystotomy. After 
suprapubic cystotomy the stricture is dealt with by one of the follow- 
ing methods : (1) Instrumental^dilatation by guides and followers, 
bougies, luetal sounds, and finally by Kollmami’s dilator mitil a cme 
is obtauied. (2) Retrograde catheterisation. (3) Excision. 

(1) Instrtanental. In the majority of cases diminution of con- 
gestion allows the successful passage of a guide or even of a small 
bougie, which is followed up by intermittent dilatations until a cure is 
obtained, as has been described. A temporary suprapubic apparatus 
is fitted until a xirctlual calibre of over 20*^ French has been attained, 
when the fistula is allowed to heal, after denuding its track of any 
ingrowth of epithelium with either pure carbolic acid or a diathermy 
terminal. In certain cases where dilatation of the stricture is slow 
owing to much fibrosis or peri-urethral suppuration, a solid suprapubic 
plug may be inserted and the patient allowed to micturate naturally. 
If retention occurs after treatment, the plug is removed, thus affording 
relief. 

(2) Retrograde Catheterisation. In a few cases it is found that the 
post-operative passage of a guide is not successful, when resort must 
be made to the retrograde method, i.e. the passage of a guide from the 
bladder through the internal urinary meatus. Longitudinal sections 
through post-mortem specimens of stricture usually show that the 
proximal face is smooth and funnel-shaped, leading to the canal of the 
stricture, but that on the distal aspect its face is irregular, often dis- 
torted, and the opening very difficult to identify. It follows, therefore, 
that the passage of a guide through a stricture is much easier 
when attempted from the proximal side, A retrograde guide is con- 
structed on the principle of a follower in that it bears a terminal screw 
which engages ^vith the hollow mount of the ordinary guide. The 
retrograde guide is passed through the channel of a Winsbuiy- White 
irrigating operating cystoscope and an ordinary guide screwed into it. 
The cystoscope is passed through the suprapubic sinus, which is 
rendered more or less watertight by sliding a thick piece of rubber 
tubing over the shaft of the instrument. The bladder is washed out 
and distended through the sheath, the telescope is inserted, and the 


3090 


POST-GRADUATE SURGERY 


retrograde guide passed into the internal meatus which is cloarl 
visible. No difficulty in its passage through the prostatio and mem 
branous urethra is, as a rule, encountered but it is finally obstruotei 
at the proximal face of the stricture. By gentle movements of intro 
duction and withdrawal combined -with rotation it is often possible ti 
negotiate the canal, as evidenced by a sudden lack of resistance and thi 
appearance of the retrograde guide at the external urinary meatus 
The whole of the retrograde guide is withdrawn from the meatus 
thereby pulling the ordinary guide with it and rendering the uniot 
visible. The former is unscrewed, a follower substituted, and tht 
oystoscope removed from the bladder. 

The treatment is concluded by the passage of three gum ehrstic 
followers of mcreasmg sizes, or, in the event of dense stricture causing 
bendmg of the foUowers, by curved steel followers, as has been 
described. 


^ter-treatment consists of intermittent dilatation by bougies and 

Kollmann’s dilator until a cure is obtained. 


(3) Riasion Excision of a stricture is suitable for small single 
consSl'ot “^“““‘<>'7 or traumatic origin. The operatL 

Td ItlT? . a tire sWcture. 

** over a sound which is to 

undertaken of the perineal wound. Before this is 

S a ^mLa rnTl' “«““s must be ascertained 

anterior urethra being S to 5 pt “‘I 

taken from the latefal Soeet and X-rays 

more tlian one inrli nf , impracticable if much 

are present. ^ involved, or if multiple strictures 


fourteen days hehr^^nd havmg been carried out at least 

placed in the Uthotomv’im S*ven a general anaisthotic, 

e^toal genitals 

spirit. The bladder is wasM f ^ ® 1’*®™ “ 

below. A curved metal retr a* ‘'i® urethm from 

through tie posterior urethra^Sb Passed from the bladder 

means of an inverted Y incisJnn ^ Positwn by an assistant. By 

after dividing the cpnfrni • i P^nneum is freely opened and 

‘huhulhe-caU:r,:™^^ to spare the recto-urethralis, 
spongiosum surrounding the"uwfT^^-^ 

This part of the uretbro ■ front of the stricture is exposed. 

urethra is carefully defined and opened on a Wheel- 
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house’s staff. In the majority of cases there is no need to cut the 
posterior group of perineal muscles. The stricture invariably lies a 
little way in front of tlio triangular ligament, and it can be excised 
from before back^vards as far as the retrograde sound, which bulges 
forwards wlien pressure is made upon it by tbe assistant (fig. u, 1 769). 

The distal portion of tbe urethra is next mobilised, after which its 
superior wall is stitched to the corresponding wall of the membranous 
urethra without mobilising the latter at all (fig. c and z>, 1709). The 
stitches are of fine catgut and should include a good bite of tbe tissues 
outside the urethra. The retrograde sound and Wheelhouse’s staff 



are removed and a curved metal bougie is passed through the urethra 
from the external urinary meatus into the bladder. The lateral walls 
and floor of the urethra are left unsutured, but tbe perineal muscles 
are stitched together over it. The bougie is removed and the superficial 
tissues are partially stitched together around a gauze pack. 

After-Treatment. The bladder is washed out twice daily through 
the suprapubic tube. After ten days a moderate-sized metal bougie is 
gently passed into the bladder. At the end of a fortnight the supra- 
pubic tube is removed and normal micturition is usually established a 
few days later, though occasionally a perineal leak persists for a short 
time. Both suprapubic and perineal wounds should be soimdly healed 
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by the end of three or four weeks. Intermittent dilatation should be 
carried out, at first by metal sounds and later by Kollmami’s dilator, 
but it is surprising how little tendency there is to subsequent stricture 
formation after complete excision. 


PERI'XmETHRAL ABSCESS 

Peri-urethral abscess may result from acute or chronic infection of 
the iirethra by extension along the ducts of the urethral glands or by 
thrombosis in the corpus spongiosum. A stricture is usually present. 
The condition may arise after instrumentation, especially when a rigid 
indwelling catheter has been tied in for some time, or may complicate 
an impacted calculus or foreign body. An abscess may develop in 
either the penile or bulbous urethra and give rise to a tender swelling 
on the under-surface of the penis. It may burst into the urethra in its 
early stages or on to the skin with development of a urethral fistula, or 
may spread subcutaneously and form a rapidly increasing swelling 
accompanied by fever, pain, and marked local tenderness. 

Treatment, An attempt should be made to rupture the abscess into 
the urethra by dilatation with either a bougie or KoUnmnn's dilator. 
If this is not successful and a urethroscopic tube can be passed, it should 
be incised by means of a fine insulated wire electrode activated by the 
diathermy cutting current. 

A perineal peii-uiethral abscess is opened by a median perineal 
incision and all loculi are broken down. The cavity is freely drained 
and lightly packed with gauze soaked in paraffin and flavine. "WTien 
healing has proceeded for a rtcek or teu days, a stricture, if present, 
must he dealt with by appropriate methods. Daily baths and dressing 
of the wound are essential parts of the after-treatment. 


Fistula 

Urethral fistulse may be congenital or acquired. Congenital fistul® 
are most commonly seen in one or other of the varieties of hypospadias 
which have been described on page 3021. Acquired fistulce may result 
from inflammation, operation or injury, and very rarely from new 
growth. A fistula due to inflammation usually results from the external 
rupture o^ a peri-urethral abscess. A traumatic fistula may follow an 
external injury or the surgical opening of a peri-urethral abscess, 
external urethrotomy for stricture and sometimes perineal prostatec- 
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toniy. Occasionally a fistula may follow the formation of a false 
passage by careless instrumentation (fig. 1770), or urethral sloughing 
after the tying in of a rigid catheter, especially if certain nervous 
diseases such as paraplegia are present. 

Diagnosis. The diagnosis is obvious by observing the escape of 
urine through an abnormal situation. In additioji, the signs and 



Fip. I'TOL—Iseojmjn* UfP 
CottrUTS Faisb PAOAaca. 


symptoms of its causal condition, e.g. urethral stricture, are present. 
One or more external openings may be noticed if the fistula is situated 
in the perineum and each is surrounded by much fibrosis. 

Treatment. Congenital jislulco. These have already been described 
under “Hypospadias.” 

Acquired Fistulcc. Small fistulas associated ivith a urethral stricture 
will often close spontaneously when the latter has been cured by 
intermittent dilatation, as has been described. In other cases this 
result can be obtained after destruction of the lining membrane by a 
diathermy terminal. If these measures fail and if one or more openings 
are present, surrounded by much fibrosis, suprapubic cystotomy must 
first be carried out. A fortnight later the fistula or fotulce, together 
with all surrounding fibrous tissue, are freely cut out through an 
inverted Y incision in the perineum. No regard need be paid to the 
superficial tissues, but care must be taken not to cut the compressor 
urethrse muscle. The perineal muscles are then defined as clearly as 
possible, a stricture, if present, being excised by Kidd’s method. The 
final steps of the operation and after-treatment are also identical w’ith 
this operation. 
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NEW GROWTHS 

New powtis of tie urethra are exceedingly rare, but both innocent 
and mabgnant varieties have been encountered. Innocent growths 
include papillomata, fibromata and caruncles. Malignant growths 
comprise carcinomata and sarcomata. 

(1) Imwmnt Groicths. Papilloimla occur either in the penile or 
m the prostatio urethra, where they arise from the verumontanum. 
they are, as a rule, associated with chronic urethritis 

hemorrhage which usually occurs at the beginning of micturition. 
lagnosis. This is made by the anterior or posterior urethroscope. 

diathemTTerufi'*^l'*“T*j i**® “terior urethra are removed by a 
Panillomita ■ ■ ^ t through an anterior urethroscope, 

wav buTtl T® ““ ™™“o»tonum are destroyed in a simiL 

way, but through a posterior urethroscope. 

urethrrr^d occurs in the female 

urethritis. It is chanrt**** ^““at^ with some degree of chronic 
meatus which is aeeravaM K ^ ot the external urinary 

occurs. gg avated by micturition. Heemorrliage sometimes 

toa’Seftmtttfloor’';'tr’ “ T*"- >'oi„g seen 

the diathermy cuttinfrrnrr + ® ® ”^ost effectively excised by 

Eecurience is unfortmately ™?“ ®®“oral aniesthesia. 

must be cured hy intermittent “=“oiatcd chronic urethritis 


Littri’s folSfoforCmv^er’s gla^ “““•ong of the mouth of one of 

others the cyst wail sIio^M be '“otln'a, but in 

activated by the diathermy a wire electrode 

anterior urethroscope. ^ current, and applied through an 


(2) ilaligmnt Growths 
cases a malignant urethral 


^rUhra. In the maiority of 
8^' consists of a squamous epithelioma, 



UKINABY SYSTEai .IND aiALE GENITAL ORGANS 3095 

the commonest site being the bulbous urethra. In over half the cases 
it is preceded by chronic urethritis and stricture, and occurs in patients 
over 45 years. Invasion occurs of the mucous membrane and corpus 
spongiosum and eventually of the skin, with the formation of fistulse. 

Symptoms and Sigiis. Symptoms of chronic urethritis or stricture 
are, as a rule, present, as sho\vn by mild urinary infection and diminished 
size of stream. In some cases a purulent or blood-stained discharge is 
present. In early cases bleeding often follows instrumentation, and 
urethroscopic examination may reveal the tumour if the tube can be 
passed through the stricture. In later cases induration %vill be felt in 
the region of the bulb and a swelling may be seen in the perineum, with 
reddening of the overlying skin, through which fungation of the growth 
may take place at a later date. Glandular involvement is first seen in 
the groins and metastases occur later in the lungs, liver and bones. 

Treatmoit. The choice of treatment lies between complete removal 
of the penis or the introduction of radium needles, followed in either 
case by the application of radium plaques to both groins. Unfor- 
timately diagnosis is usually considerably delayed and the results of 
treatment are correspondingly poor. 

(3) Malignant Growths of the Female Urethra. These are, as a rule, 
squamous-celled carcinomata. The s 3 rmptoms are similar to those of a 
caruncle, but more severe. 

The diagmsis is made by the appearance of the tumour and by 
microscopy. 

Treatment. Excision is rarely practicable, but the introduction of 
radium needles sometimes gives good results. 

Tuberculosis of the Urethra. Urethral tuberculosis is exceediagly rare, but may 
occur as an extension of urinary or genital tuberculosis. The posterior urethra is the 
commonest site, and may show shallow areas of ulceration, tuberculous granulation 
tissue, or bo involved by the rupture of a tuberculous prostatic abscess. Only very 
rarely are minute tuberculous ulcers found in the anterior urethra, when strictiue and 
peri-urethral suppuration may result, with the occasional formation of a fistula. 

Symptoms and Signs. Symptoms of the causal condition are present, such as 
frequency, difficulty, and hfemafcuria. Jn addition, a pale, thin, urethral discharge is 
noticed, and some peri-urethra] thidtening may be felt. 

Trcaime?ti. The primary focus most be treated, as has been described under renal 
and prostatic tuberculosis. In rare cases a tuberculous stricture must be dilated, 
peri-urethral abscesses opened, and fistuhe scraped and injected with bisrouth-iodoform- 
paraffiu paste. A course of tuberculin should be given a trial. 
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SYMPATHETIC NERVOUS SYSTEil 


“It 13 asked whj the involuntary parts have ner\'e3 at all ; the answer may be 
given that it is not for their common actions, but to keep up the connection 
between the whole, for without them an animal would become two distinct 
machines, and one might bo acting very contradictorily to the other ; but by 
the voluntary and involuntary, and also between these last and the mind, an 
universal and uniform agreement or regulation is kept up, which communication 
produces one kind of sympathy.*’ 

Joo.v IlaxTEB, 1776. 


History 

It is just over 200 years (1732) since the Banish anatomist Winslow 
gave the name “ sympathetic ” to that portion of the nervous system 
which is herein described. Prior to that date knowledge of the subject 
was very inexact, mainly owing to the erroneous views on physiology 
which were then held. In 1776 John Hunter, in spite of imperfect 
anatomical data, advanced a theory the main theme of which has not 
been appreciably shaken by the accumulated work of the numerous 
investigators who have succeeded him. Apart from this basic work, 
however, the modem conception of the involuntary nervous system is 
largely founded on the precise experimental work of Gaskell in 1896 
and of liangley in 1898. ilore recently, many workers have elaborated 
further details of the subject and have correlated existing knowledge 
with clinical conditions. 

In the present decade it has been realised that dysfunction of 
the sympathetic nervous system may result in definite clinical and 
pathological conditions, e.g. Raynaud^s disease and Hirschsprung’s 
disease, and that extirpation of the affected tracts will often lead 
to a cure. Since the study of the subject passed from the physiological 
laboratory to the domain of surgery more advance has been made in 
ten years than ever before. The anatomy and physiology of the 
system are receiving more detailed attention. Lesions produced by 
derangement of the sympathetic nervous system have been defined 
and appropriate methods devised for their investigation. Definite 
indications for surgical intervention have been laid down, while 
3099 
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operative technique is rapidly becoming standardised and prognostica- 
tion already approaches scientific accuracy. 

Thus the general principles of the subject are well grounded, and 
although much still remains to be discovered, surgery can now offer an 
increasing degree of cure or relief for sympathetic nervous diseases. 


DEFINTnoN 

In general terms the involuntary or autonomic ner^'ous system 
may be defined as a collection of nervous tissue elements, comprising 
those parts of the nervous system which are concerned with the inner- 
vation of certain glands, the heart, and of unstriped muscle throughout 
the whole body. In the past, the term “ sympathetic ” was loosely 
applied to all that section of the nervous system which is not under 
the direct control of the will. It is now known, however, that the 
sympathetic is only a part of the involuntary nervous system, which 
also includes the “parasympathetic” system (Langley), the latter 
term embracing a cranial and a sacral division. It must further be 
emphasised that the word “ autonomic ” does not imply that it is 
independent of the central nervous system. In point of fact, part of 
the system is located in the brain itself, and, as will be described later, 
the smooth working of its widely separated components is only made 
possible by efficient central co-ordination. 



CHAPTER I 

Genekal Anatomy 

The nerve supply to the body is shown diagrammatically hi figure 
1771. On the right is the segmental distribution of the somatic nerves 
which carry ; 

(1) Motor impulses to the voluntary striped musculature of the 
body, and 

(2) Cutaneous, tendon, and joint sensations from the periphery to 
the central nervous system. 

On the left is the autonomic nervous system, and this is composed 
of three distinct nerve groups : 

I. A group arising from the brain stem. 

II. A group arising from the first thoracic to the second lumbar 
region of the cord (occasionally 
first or third lumbar), 

III. A group arising usually from the 
second, third and fourth sacral 
segments of the cord. 

The Parasympathetic System. Groups 
I and III together form the para- 
sympathetic portion of the autonomic 
system, and are known as the cranio- 
bulbar and sacral outflows respectively. 

The Sympathetic Nervous System. Group 
II. All the sympathetic nerves arise from 
the spinal cord from the first thoracic to 

the first (or second or third) lumbar 

segments, and from this region are dis- to thb body; somatio 

YiiT NEftvODS System os tbb right, 

tributed to tlie wnole body. atjtososho nes\ods system os the 

The arrangement of the fibres con- 
cerned is easily followed from the analogy 
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of a simple reflex spinal arc {fig. 1772). In tlie somatic spinal arc, 
sensory impulses from the periphery are conveyed to the central 
nervous system by means of an afferent or “ receptor ” neurone (the 
term “ neurone ” including the nerve cell with its related processes, 
dendrites, and axon). The nerve cell is situated in a posterior root 
ganglion ; the distal end of its axon arises in skin, tendon, or joint, 
travels in an afferent direction towards the central nervous system, 
and its proximal dendrites terminate in the posterior horn of grey 
matter. In this area arises a second neurone, the cell of which is 
siirrounded by the dendrites of the former, and the axon rmis towards 
the anterior horn of grey matter. This is known as the “ connector,” 
or intercalated neurone. 

In the anterior horn its dendrites arborize round the cells of a third 
neurone, the lower motor, or “ excitor ” neurone. Efferent impulses 
passing along the excitor neurone control the voluntary musculature 
of the body. 


THE SYMPATHETIC AKO 

The nervous elements of the involuntary system are exactly com- 
parable to those of the somatic system. The afferent ue\irones arise in 
the walls of the viscera and blood-vessels, traverse tbo sympathetic 
ganglia without interruption, and reach the central nervous system 
via the white rami communicantes. They then run with the somatic 
afferent fibres forming the posterior roots, and have similar cell stations 
in the first root ganglion. 

Their proximal ends traverse the posterior hom of grey matter 
to end in the lateral horn, which is present therefore only in the 
thoracic and first two or three lumbar regions of the cord. 

The aSerent aide of the aympathetic BTStetn has becu the subject of study by 
Leriche, Heinbeckcr, Spiegel and others. In support of afferent paths arising and/or 
running in peri-arteijal plexuses, Leriche advances the following points : 

(1) Unilateral peri-arterial sympathectomy may a&cct both sides of the 
body. 

(2) Deep sensation is retained after section of all cerebro-spinal fibres. 

(3) Sympathectomy is successfnl in some painful syndromes ; 

e.g. Peri-arterial sympathectomy may relievo causalgia. 

Stellectomy may relieve trigeminal neuralgia. 

(4) Experimental injection of 50 per cent lactic acid into the wall of an 
artery produces acute pain which persists after section of all sensory 
nerves, but which is relieved completely by peri-arterial sympathectomy. 



Sy3IPATHEr/C NERVOUS SYSTEM 

Ifcinbecker believes that the laige myelinated fibres in tbo sympathetic nerves 
rapid conduction rate, are the affcrcnts, while the thinner non-myelinated 
with slower rate of conduction aro the efferents. 

Spiegel demonstrated that the afferent fibres travel via the posterior nerve 
into the antero-latcral ascending tracts of the spinal cord, and there frequently 
the mid-line. For this reason imilatcrai cordotomy cannot be counted on to ri 
contralateral visceral pain in the same way that it relieves pain from an extrer 

The treatment of various painful conditions associated with the sympai 
nervous system is dealt with Jatcr. 


SfilANCHfltC O/i VtSC£/iAL SOMATIC 



Abo Lsrr. 


SjiDtksUtetic nenrooea. 

I. A&«r«nt or receptorneuionc. 

II. Intercalated or connector neurone. 
III. Efferent or excitor neurone. 


Somatic neuronea. 

1. Afferent neurone. 

S. Intercalated neurone. 
3. Lover uotorneurooe. 


A. Fotterior horn of grey matter. 

B. lateral horn of grey matter. 

C. Anterior hocn of grey matter. 

JJ. 3feduUaCed pro gangbonic wli»!o ramoa commiaucaaa (part of III- 

E. Ganglion m aympatbetio trunk. 

F. Non-mednUaledpoBt-gangUonicgTeyramuacommumeana. 

P.R.G. Foatenor root gangUon. 


The cells of the connector or intercalated neurones are found in ■ 
lateral horn, and they give rise to medullated fibres which leave 1 
Spinal cord in company with, the axons of the anterior horn cells, the t 
sets of fibres together forming the anterior spinal roots. The sy 
pathetic fibres can be differentiated by their smaller size, being 2-6 p 
even less in diameter, compared with the somatic nerves, which i 
12 p, A short distance from their point of exit from the cord, all 1 
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axons arising from cells in the lateral horn leave the anterior spinal 
roots as white communicating rami to reach the ganglia of the 
sympathetic trunks. These are the pre-gangUonic white rami 
communicantes (Langley). 

In the ganglion is situated a ganglion cell, the axon of which runs 
as a non-medullated post-ganglionic grey ramus communicans, thus 
constituting the third or lower motor neurone. Each grey ramus 
leaves the sympathetic chain to reach its ultimate goal. 

The Pre-Ganglionic Fibres. There are three different terminations 
of the fibres forming the white rami communicantes : 

(1) By arborising around ganglion cells in the sympathetic chain. 
Rot all, however, end in the fi]^t or nearest cell-station in this 
trunk ; some continue on through several ganglia, and end in 
a more distant ganglion. 

(2) By passing unaltered through the ganglionated trunk to end 
around cells in outlying visceral ganglia. 

(3) By continuing unaltered through the ganglionated trunk to 
the medulla of the suprarenal gland. 

The Sympathetic Trunks. The two lateral chains, right and left, 
consist of ganglia with bundles of nerve fibres between each, and extend 
from the base of the skull proximally to the coccyx distally, In close 
relationship to the antero-Iateral aspects of the vertebral column. 

Post-Ganglionic Fibres. The fibres arising as a fresh relay from the 
ganglia are known as post-ganglionic. They are non-medullated, are 
I n. or even less in diameter, and ^ve fibres to each somatic nerve by 
grey communicating rami. 

This post-ganglionic system has a metameric arrangement, but in 
tlie case of the pre-gangliouic fibres a segmental-plan is-impossible-on 
account of the fact that their origin is restricted roughly to the thoracic 
region of the cord. The outstanding importance of this lies in the fact 
that each pre-ganglionic fibre is connected probably with from 3 to 0 
peripheral ganglia, and so an efferent impulse travelling along a pre- 
gaiiglionic fibre is likely to cause a very diffuse peripheral effect. 

The peripheral distribution of these post-ganglionic fibres is in two 
great streams, one directed cranially and one caudally, being separated 
at about the level of the tenth thoracic segment. Those passing 
upwards innervate, from above downwards, the head, face, eye, heart, 
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lungs and upper extremity. Those passing do^vn\vards supply the 
abdomen, pelvis, lower limbs and periueum. Those to the limbs and 
abdominal parictes reach their destination with the spinal nerves; 
those to the viscera remain as individual and identifiable nerves which 
eventually join company wth the main blood-vessels. 


MORPHOLOGICAL CONSIDERATIONS 

This sequence of innervation follows the order in which these struc- 
tures arise in the course of development. Similarly, in the trunk, the 
three main developmental regions liavo a more or less clearly defined 
sympathetic nerve supply and phj'siological functions, (a) Laterally are 
developed the ribs and parictes of the abdomhial wall (somatopleure). 
The sympathetic fibres to this area travel \\'ith the spinal nerves, 
and their functions are vasomotor, sudomotor, and pilomotor. (6) In 
the mid-line, the gut and other devclopmentally mid-line structures 
(splanchnopleure) receive their sympathetic supply with the main 
blood-vessels ; and here its function is to depress secretion, inhibit 
peristalsis, give tone to the sphincters, and dilate the bronchioles, 
(c) The intermediate area (Wolffian ridge) obtains its sympathetic 
supply from a laterally placed ganglion, the renal ganglion, whence 
fibres run to supply suprarenal gland, kidney, testis, or ovary. Up to 
the present time only vasomotor effects have been demonstrated in 
these fibres. 

In other W’ords : (1) the limb fibres arise from the segmental 
ganglia ; (2) the alimentary system receives fibres from the raid-line 
ganglionated plexuses ; and (3) the intermediate organs have their 
own special intermediate group. 


COMPARATIVE ANATOMY AND EMBRYOLOGY 

The autonomic system appears comparatively late in the history 
of the animal kingdom. A vagal system may be demonstrated in the 
most primitive of the chordates (Petromyzon), followed by the appear- 
ance of the sacral outflow. The thoraco-lumbar or sympathetic outflow 
is not manifest till later in the vertebrates ; and this order is followed 
m the embryological development of mammals. 

It is an interesting feature that, with the progressive increase in the 
sympathetic system, there is a corresponding retrogression of the 
chromaffin system, the latter being much more extensive in the lower 
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vertebrates. In man this reduction is still proceeding, as is evidenc^ 
by the disappearance in the first few years of life of the para-aortic 
bodies of Zuckerhandl. Such accessory chromaffin tissue, together 
with the adrenal medulla, arises jointly with the sympathetic nervous 
elements from the proliferation of cells in the neural crest. 


REGIONAL ANATOMY 

It has already been mentioned that the two main streams of sym- 
pathetic nerve impulses travel in the ganglionated sympathetic chain, 
and that they diverge at about the tenth thoracic segment. Broadly 
speaking, the upward stream supplies the body above tbe diaphragm, 
while the regions below tbis level receive their sympathetic innervation 
from the caudally-directed fibres. 

I. THE HEAD AND NECK, THE HEART, AND THE Ul'PEB EXTREMITY 

All the fibres running to these parts pass upwards in the sympathetic 
chain through a ganglionated mass which lies in front of the head oi 
the first rib. This mass of nerve tissue is a combination of the first 
thoracic and the inferior cervical sympathetic ganglia. In the vast 
majority of cases these two gangUa are not discrete, but form a complex 
ovoid body, situated in tbe position indicated near the costo-central 
articulation, and for it the term “ stellate ganglion ** is now generally 
accepted (fig. 1773). The lower pole, running do^vnwa^d3 and back- 
wards, almost immediately joins the second thoracic ganglion, w'hich 
lies in front of the medial extremity of the first intercostal space, and 
extends to the upper border of the second rib. 

The whole mass of ganglionic thickening in the course of the sym- 
pathetic chain in the region of the anterior aspect of the head of the 
first rib, extending upwards to the angle between the vertebral and 
inferior thyroid arteries and the subclavian artery, is included in the 
modem term of “ stellate ganglion,” 

In an upward direction the sympathetic chain crosses the inferior 
thyroid artery opposite the sixth cervical vertebra. At or about this 
level another ganglion is foimd, the middle cervical ganglion, which 
may be well marked or inconspicuous, Tbe superior cervical ganglion 
lies immediately below tbe skull, posterior to tbe internal carotid artery. 

From the stellate ganglion arise segmental branches to the upper 
extremity and visceral branches to the eye, ear, brain and larynx. 
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(a) Segmental Branches of the Oermcal Sympathetic Trunh. 

These are derived from the upper thoracic segments of the lateral 
horn of the spinal cord. Passing out to the sympathetic trunk as 
white rami, they proceed cranially, and after relay in various ganglia 
(see below) are distributed to the whole of the corresponding side of 
the head and neck and to the upper extremity. Prom the superior 
cervical ganglion grey rami pass to the upper four cervical spinal 
nerves ; from the middle ganglion to the fifth and sixth cervical 
nerves ; from the fused inferior cervical and first thoracic ganglion 
(i.e. the stellate ganglion) to the seventh and eighth cervical and first 
thoracic nerves. An additional branch to the first dorsal nerve is 
occasionally supplied from the second thoracic ganglion (Kuntz), and 
in operating for the relief of vasomotor abnormalities of the upper 
extremity, this ganglion must be removed in order to be sure that no 
vasoconstrictor fibres from it to the atm are allowed to remain. 

There may be, however, considerable variation in the arrangement 
of these grey rami. Their course is behind, through, or in front of the 
prevectebral muscles. All the above-mentioned sympathetic fibres 
pass through the stellate ganglion, although many relay in higher 
ganglia. 

The structures supplied ate the blood-vessels, salivary, mucous, 
sweat and sebaceous glands, and the erectores pilorum. 

( 6 ) Visceral Branches of the Cervical Sympathetic Trunk. 

As already pointed out, not all the fibres which reach the stellate 
ganglion form synaptic communications at that place. Some proceed 
as prc-ganglionic fibres to the middle and superior cervical gangha. 
Those to the eye traverse the stellate ganglion, and not until they 
rcach^ the superior cervical ganglion do they form synapses with 
ganglion cells. Axons of these cells travel ^vith the internal carotid 
artery and so reach the cavernous plexus, whence they supply the 
extrinsic unstriped muscle of the orbit (Muller's muscle) and the 
dilator fibres of the pupil. Their interruption, whether pre- or 
post-ganglionic, results in the well-known phenomena of Horner’s 
Syndrome (see page 3144), 

The sympathetic supply to the heert is derived in part from those 

res relayed in the stellate and middle cervical ganglia (possibly also 
in t e superior cervical ganglion). Th^e fibres pass do^vn the neck 
an mto the thorax as the “ Cardiac Branches of the Sympathetic ” 
an cross the anterior aspect of the aortic arch to reach the heart. 



SYMPATHETIC NERVOUS SYSTEM 3109 

Additional fibres enter the heart from the thoracic ganglia (see 
below). 


II. THORAX AND ABDOMEN 
A. In the Thorax. 

The sjTnpathctic chain lies behind the parietal pleura and in front 
of the necks of the ribs and intercostal vessels and nerves. There are 
twelve typical ganglia, usually fused into ten, and from this long chain 
arise somatic and \'iBceral branches. 

(1) Segmental branches go to each intercostal nerve, to supply the 
thoracic and abdominal walls (T. 1-12). 

(2) Visceral branches extend to the pulmonary plexus, to the 
cardiac plexus, to the thoracic aorta, and to the abdominal 
viscera. 

(a) TJic pulmonary branches arise from the sympathetic 
trunk opposite the second, third and fourth ganglia and 
join the posterior pulmonary plexus. 

(h) Cardiac branches arise from the upper four (occasionally 
fjyo or sbe) thomcjc ganglia and pass to the heart across 
the mediastinum. 

(c) Aortic branches arise from the upper five thoracic ganglia. 
(<f) The branches of supply to the abdominal viscera constitute 
the three thoracic splanchnic nerves (these are, of course, 
pre-ganglionic fibres) : 

(i) The greater splanchnic, from thoracic ganglia 5-9. 

(ii) The lesser splanchnic, from thoracic ganglia 10-11. 
Both these nerves pierce the crura of the diaphragm 

and terminate in the cccliac ganglion. During the thoracic 
course of the greater splanchnic nerve, the splanchnic 
ganglion is formd upon it, and this is a more prominent 
structure in the foetus than in the adult. Erom both 
ner\’e and ganglion, thoracic branches arise to supply the 
oesophagus and descending thoracic aorta. 

(iii) The lowest splanchnic, from the lowest thoracic 
ganglion (T. 12). 

This ner\’’e, after traversing the crura of the diaphragm, 
joins the plexus on the renal artery. 
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B. In the Abdomen Proper. 

Entering the abdomen behind the medial lumbo-costal arch, the 
sympathetic chain lies on the antero-Iateral aspects of the lumbar 
Tertebne, in front of the lumbar vessels, and descends along the medial 
border ol the psoas muscle. On the right side it is covered anteriorly 
by the inferior vena cava, and on the left side it is behind and to the 
Wt oi the aorta. Mecbaily-diiected pte-ganglionio fibres arise from 
the upper two or three lumbar ganglia, of which there arc usually 
four, and these fibres pass to the intermesenteric, aortic and inferior 
mesenteric plesusea. These ate the lumbar splancbnic nerves, and on 
the right side they pass behind the inferior vena cava. 

Branches of the abdominal portion of the sympathetic ate again of 
two distinct types ; 

(1) Segmental (parietal). 

Grey rami pass from the lumbar ganglia to tlie lumbar spinal nerves 
for distribution to blood-vessels, sweat glands, etc., of the parietes. 

(2) Visceral. 

This is in two groups, upper and lower. The pre-ganglionic fibres 
supplying them are derived mainly from the three thoracic splanchnics 
and to a lesser extent from the lumbar splanchnic nerves (two to four 
in number). 

Upper Group. On each side, lying on the crura of the diaphragm 
medial to the lower pole of the suprarenal gland, is the large irregularly- 
shaped cceliac ganglion. It receives the terminations of the greater 
and lesser splanchnic neia'es on its deep surface (T. 6-11). The two 
ganglia are connected by numerous fibres embracing the origin of the 
cceliac artery, thus forming a dense plexiform arrangement of fibres 
which is continued along the branches of the artery. This cceliac plexus 
is joined by branches from the right vagus nerve. l?rom its ganglion 
ce Is arise fibres which accompany the renal, middle suprarenal, 
superior mesenteric, and internal spermatic or ovarian arteries, to con- 
stitute sympathetic plexuses of the same names respectively. It also 
urnishes the sympathetic nerve supply to the cardiac sphincter by 
libres which pass along the course of the cceliac artery and the left 
gastric artery. 

G'rcup. ilany fibres are associated ivith the aorta itself, but 

cor g to Davis, supported by Telford and Stopford, a true aortic 
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plexus docs not exist. They claim that, on each side, running down- 
wards from the cccliao plexus, on the antcro-lateral aspects of the 
abdominal aorta, arc one, two, or three bundles of fine fibres, which are 
termed the internicsenteric nen’cs. These intercommunicate by two 
or three slender strands which nin across the front of the aorta, but a 
plexiform arrangement is not present. They are joined laterally by 
two to four lumbar splanchnics, the 
upper two of wliich on each side arc 
destined for the main supply of the 
distal colon. The latter organ receives 
no important contribution from the 
cceliac picxns b}' way of the inter- 
mesenteric ner^•cs. 

Below the level of the origin of the 
inferior niesentcric artery, the inter- 
mesenteric ne^^’es arc continued down 
as two trunks, which converge to form 
the hj’pogastric plc.vus, the left trunk 
passing belaud the inferior mesenteric 
arterj* or its branches. In addition 
there is usually an intermediate tnmk, 
which arises from the intermesenteric 
ner^•e8 of each side and communicates 
directly wth the inferior mesenteric 
plexus. 

In desciibing the sympathetic 
nervous system mention must be made 
of the adrenal glands. The adrenal 
glands are s'tuated on the upper 
postero-medial aspect of the kidney 
close to the vertebral column. They 
are golden in colour, soft, friable, and 
vascular, and are maintained in position 
hy strands of sympathetic nerves, by 
fibres from neighbouring fascial planes, 
surrounded by fat. 

The right adrenal gland lies in relation to the diaphragm, the 
vena cava, the liver, the head of the pancreas, the duodenum, the 
kidney and the vertebral column. The left adrenal gland lies in 
proximity to the tail of the pancreas, the spleen, the aprta, the 
diaphragm and the vertebral column. Nerve fibres, about thirty 
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in iiunilii'r, riui io all parte of the glands except the anterior 

lit Jivj)''ii}iy;oj*ii5ni tie textnre ana appearance of tie glands are 
adhesions to neighbouring tissue and vascu]arit 7 are 
jii« 7 «-nBi'd, J>unng operations on the glands oozing may be at first 
,-y> i-B.-iv*', hut clottins rapidly takes place. 

of the glands causes an immediate rise of blood- 
orher gland or tissue in the splanchnic area ndll cause 

li/ls 


Ir. Oa Pdri*. 

Tba Pr€» 2 rrtil Sene. The term “ presacral nerve ” was applied 
i'.’f ‘.Le sake of surgical convenience by Latarjct to that part of the 
»Tn:.p&rh?tic nervous system which lies in front of the 4th and 6th 
i.v:ii!v5r veitebne. Thus its position is really pre-lumbar, lying between 
*2je divergirg common iliac arteries. The hypogastric plexus is divisible 
s:£o the superior, middle, and inferior (bilateral) plexuses ; and it is 
the superior portion thereof which is meant by the term “ presacral 
zi*'rre.” 


The " nerve ” commences just above the level of the bifurcation of 
the aorta and extends distally to the promontory of the sacrum. It 
is about 5 cms. in length, and is enclosed in a tough sheath of condensed 
areolar tissue, which is readily separable from the surrounding struc- 
tures. Anteriorly it is in contact with, and may be visible through, the 
posterior parietal peritoneum *, while posteriorly the left common iliac 
vein above, and the middle sacral artery below, separate it from the 
anterior aspect of the body of the 6tb lumbar vertebra. On its left 
side is situated the mesosigmoid. 

Inferiorly, the hypogastric plexi^ separates into two divisions, 
which are continued on as the right and left pelvic plexuses respectively, 
and ultimately supply sympathetic fibres to all the pelvic viscera. 

The sympathetic chain on each side behind the common 

iliac artery’, crosses the sacral p ■ •> ' J *’* pelric cavity, 


where it lies on 
Tlie two chains 
though frc.” 
ganglion. A 
grey rami ■ 
coccygeal 


'.icrum medial 
igcther in '• 
rivo ore 
- her of 


foramina, 
a plexus, 
■ coccygeal 
/ four — and 
sacral and 
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THE DISTAL COLOX 

The distal part of the large intestine, lying within the vascular bed 
of the inferior mesenteric artery, receives its sympathetic nei^’e supply 
through the inferior mesenteric plexus. This plexus surrounds the 
origin of the artery, and is constituted by groups of fibres running 
from the medial sides of the right and left intermesenteric ner\’es. It 
has been demonstrated that those fibres are derived chiefly from the 
upper lumbar ganglia on each side. 

As regards tlie parasympathetic ner\'c supply, existing knowledge 
is still rather vague. For instance, it has not yet been proved definitely 
whether the parasjTnpathetic innervation is derived from the cranial 
diiision (vagi), or from the sacral dirision (pelvic splanchnic ner\'es). 
The former is improbable on various grounds, and Telford and Stopford 
have recently submitted tliat most, if not all, of the fibres come from 
the pelvic splanchnic nerves (S. 3 and 4, and occasionally S. 2). 

They claim that the pelric splanchnics on each side supply fibres 
which run upwards and converge to form a single parasympathetic 
trunk on the left side of the hypogastric plc.xus. This small trunk 
joins the inferior mesenteric plexus about one to one and a half inches 
distal to the origin of the artery from the aorta, and thence runs as a 
2?erirasc«Jar plexits on the left colic artery to he distributed with its 
branches. Near the point where the main tnink of the ne^^’e crosses 
the left common iliac artery, fibres arc given oft from its left side to run 
with the sigmoid and superior haemorrhoidnl arteries to the pelric colon 
and rectum. The latter organ, however, probably receives its main 
parasympathetic supply directly through the pelvic pfe.xTises. 

To summarise, the distal colon has a bilateral sjmipathetic iimerva- 
tion through the inferior mesenteric plexus, derived mainly from the 
Upper lumbar ganglia by w'ay of tbe upper two lumbar splanchnic 
nerves. The greater part of its parasympathetic supply is derived 
from the pelvic splanchnic ner\'es on each side, by means of a single 
trunk which ascends on the left side of the hypogastric ple.xus to join 
the inferior mesenteric plexus about one to one and a half inches distal 
to the origin of the artery from the aorta. 


THE KIDNEY, URETER AND BLADDER 
Kidney. The renal plexus is formed by filaments from the cffiliae 
plexus and from the lowest thoracic splanchnic nerve (from T. 12 

segment). 
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A Cmnio-Biilbar Outflow. These fibres arise from nuclei in the 
brain stem and leave in the 3rd, 7th, 9th, 10th and Util cranial nerves. 
For details of the distribution the reader is referred to anatomical 
worts, but the structures are as follows ; 

By the 3rd nerve : The ciliary muscle (accommodation), and the 
sphincter pupilhe. Secreto-motor fibres to the 
lacrimal gland. 

By the 7th nen’e : Motor fibres to the submaxillarj' and sublingual 
salivary glands. 

By the 9th nerve : Motor fibres to the parotid gland. 

By the 10th ncr\’e : A very large distribution, to the alimentary canal 
and associated glands do^vn to and including the 
proximal half of the colon, to all the thoracic 
viscera and to the renal plexus. 

The cardiac branches are inhibitory to the heart and are distributed 
to the atria and the atrio- ventricular bimdle. 

According to IVoolIard, the smaller branches of the corresponding 
arteries are innervated mainly from the vagus, whereas the larger 
branches, though obtaining a double innervation, receive their chief 
source of supply from the sympathetic system. 

The pulmonary branches are motor to the bioncho-constrictor 
muscle. 

The gastric branches are probably secreto-motor to the glands. 
Stimulation of the vagus excites gastric peristalsis and inhibits the 
pyloric sphincter. 

On the alimentar}' canal the parosjTnpathetic fibres are secreto- 
motor to the glands and motor to the musculature of the gut, stimula- 
ting peristalsis and inhibiting the following sphincters : pharyngo- 
cesophageal, cardiac, pyloric and ileo-colic (and sigmoido-rectal from 
sacral outflow). 

Afierent fibres convey general visceral sensibility from the ali- 
mentary canal, heart and lungs to the ganglion nodosum of the vagus. 

B. S^ral Outfow. These fibres arise from the second, third (and 
wcastonally the fourth) sacral segments of the spinal cord, and emerge 
irom the spinal nerve as the nervi erigentes. They supply (1) Motor 
dbtal colon and rectum, and inhibitory 
to M ^ sjpnoido-rectal sphincter (and possibly inhibitory fibres 
he internal sphincter of the rectum) ; (2) Motor fibres to the 
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bladder musculature (detrusor) and inhibitory fibres to the internal 
sphincter of the bladder ; (3) Motor fibres to the uterine muscle ; 

(4) Erectile tissue of the penis or clitoris ^^'ith vasodilator fibres; 

(5) The seminal vesicles, prostatic musculature and ejaculatorj’’ ducts. 
Aitercnt fibres from the pelvic viscera traverse the nervi erigentes, 

their parent cells Ijnng in the ganglia of the posterior nerve roots of 
the second, third (and possibl}' fourth) sacral nerves. 



CHAPTER II 

Physiology 


GENERAL PHYSIOLOGY 

Nerve impulses travelling along the sympathetic portion of the 
autonomic nervous system stimulate all smooth muscle throughout 
the body, but their effects predominate upon : 

(1) the blood-vessels, causing vasoconstriction ; 

(2) the alimentary canal, causing contraction of the sphincters 
and inhibition of peristalsis ; 

(3) the utmaiy bladder, causing contraction of the vesical sphinotcr 
and inhibition of the detrusor muscle. 


sheletrmnsde “ '>'®« 

antagonLc aS, to ‘tLroYtfes^ptthrtTc sysn“' “““ “ 

the body at a tim f ’ *1“® diverse effects produced in 

pr-antlYtdYtnTof -Meh 

pathetic stimulation nm T In the former, sym- 

'ridening of the palDebral^fT P"P^!' exophthalmos, and 

field of vision All li i object of enlarging the 

faster and with i„cr» ° are constriotod ; the heart heats 

Peristalsis is inhibited' anY'ti,™'* general blood-pressure rises. 
Impulses to the liver cause the rf ®P’*“<=‘“8 are hrmly contracted, 
glucose, which is thpn . -i i-i glycogen to be converted into 

of the Bifieen liberates * 1 . ^ general metabolism. Contraction 
activity of the sweat rrl-, T • blood-corpuscles.' • The 

erect on the bodv af tfie hair tends to stand 

“"dy- Secretion from the salivary region is of a mneons, 
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lubricating type, and does not contain digestive ferments. In this 
manner the mind and body reach their pinnacle of functional 
efficiency. 

On the other hand, under restful conditions, the opposite is the 
case. The retina is rested by the moderately contracted pupil and 
normal wdfh of the palpebral fissure. The cutaneous vessels take 
on a normal tone, and the sweat glands are quiescent. Digestion 
proceeds undisturbed, digestive enzymes are liberated, and there is an 
increased and adequate supply of blood to the splanchnic area. The 
intestinal musculature undergoes its normal peristaltic movements, 
and there is relaxation of the appropriate sphincters. The acts of 
micturition, dcfjocation and parturition occur following parasym- 
pathetic stimulation. 

From the consideration of tliese features it udll be realised that 
under normal circumstances a happy medium between these extremes 
must be achieved, and that a fine balance must constantly be main- 
tained in order that the immediate requirements of the body may be 
subserved. In this respect the connector neurones assume an added 
importance, for it is through the medium of their cells that supraspinal 
co-ordination is achieved, though they ore apparently capable of 
independent action. ’ 

Supraspinal ControL It is thought that groups of pre-ganglionic 
fibres with similar functions arc under the direct influence of bulbar 
controlling centres, which are dominated by a higher centre. This 
consists of masses of nerv’c cells in the lower part of the diencephalon 
or mterbrain, and under conditions of stress it is capable of activating 
all the lower centres which in turn control the sympathetic reflex arcs. 


VASOCONSTBICTOR SIECHAMSM 

The vasoconstrictor fibres of the arterioles are of immense import- 
auce, and normally control the appropriate distribution of blood 
throughout the body. The blood-vessels of the limbs are supplied by 
sympathetic fibres which leave the main somatic nerves at various 
levels, and join the tunica adventitia at intervals throughout the entire 
length of the vessels. The calibre of the terminal vessels is thought to 
he controlled by a delicate chemical mechanism, due to liberation in 
the tissues— as the result of the passage of nervous impulses— of a 
substance resembling histamine. This ** H substance causes vaso- 
constriction of the capillaries by direct chemical action, and of the 
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arterioles by means of a local “ axon reflex ” in the terminal branches 

of the nerve fibres. 

Nerve Supply of Sl-eletal Muscle. The voluntary musculature is, 
of course, under the control of the voluntary nervous system, but it 
has been demonstrated that these muscles also receive a proportion of 
post-ganglionic grey fibres from the autonomic system. Of great" 
significance is the fact that a single muscle-fibre may have a dual 
supply, i.e. by fibres of somatic and sympathetic origin respectively. 
The precise function of the sympathetic in relation to the skeletal 
musculature is not kno\vn, but there is some evidence that it at least 
has an important function in controlling muscular fatigue. It has no 
direct relation to muscle tone, which depends on the integrity of the 
somatic reflex arcs. 


iVcrve Supply of Intestinal Mvsculaitire. It is generally believed 
that the segmental movements of the intestine are myogenic in origin, 
and that peristalsis is controlled by the intrinsic plexuses of Auerbach 
and Meissner. The extrinsic systems (sympathetic and parasympathetic) 
in all probability subserve a regulatory function. The exact anatomical 
relationship between the intrinsic plex\ises and the extrinsic systems is, 
however, not yet clearly defined. 


Beceplor Fibres and Visceral SaisibHiltj. There is no doubt that 
nocuous stimuli, which ordinarily cause pain, when applied within 
limits to the viscera produce no subjective sensationis. The adequate 
stimulus here appears to be that of tension, which causes painful sensa- 
lom of varying degree, particularly in the case of the hollow viscera. 

anure • ‘11“ puln is that it is usually not 

pprcciated m the organ of origin, but is referred to a particular area 

scnsorvTt!"'* segmental distribution of 

It^butT- eiiplanation is not known with cer- 

« c*^ 

area“°„TZ:ulL“ 1 corresponding 

b}- rigiditv of tbp ° ^ tissue may be activated, as evidenced 

■ rcond?cC ‘r“‘ *’■= P”"* ‘“k- on an enhanced 

: .dy not 1 applied to the painful area of 

■ilortlpp ^ ^f^gnified result. This hyperalgesia may he 
or deep, and its extent is not precisely deJnarcated. 
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Clinical observations of this nature linve been of great value in 
elucidating tbo problem of the ailcrcnt nerve paths from the viscera. 
It must bo concluded that the viscenU nerves, previously described, 
must also include receptor fibres, and it is believed that afierents and 
efferents have a corresponding segmental distribution. 

Normally, the majority of afterent impulses never reach the realm 
of consciousness, and the licalthy individual is quite unconscious of his 
small intestine, right colon, kidneys or nreter. One is only conscious 
of those parts of the body whore a reservoir is formed, e.g. the stomach, 
pelvic colon and rectum, the uterus and bladder ; and it is interesting 
to call to mind that malignant disease is far more common in these 
visceral reservoirs, of whose distension wc are normally aware. 

The Loailisatioii of Helot/ Stations. The precise routes of the fibres 
of most of the autonomic system have been carefully elaborated by 
ordinary histological methods, but it is of interest to observe how the 
various relay stations have been accurately localised. Nicotine has the 
property of acting on the junction between connector fibres and excitor 
cells, causing temporary stimulation followed by paralysis. If a gang- 
lion of the autonomic system bo painted with the drug, and the afferent 
fibres stimulated, a negative result will indicate that the fibres have 
relayed in that particular ganglion. It has thus been shown that the 
excitor cells of the sympathetic system arc usually located in ganglia 
which lie a considerable distance aw'ay from the viscus supplied ; 
whereas in the case of the parasymipafchctic excitor cells, with certain 
exceptions, e.g, the otic and Meekers ganglia, the reverse is the case. 

Hdatxon to the Endocrine System. As regards the particular means 
by which the sympathetic exerts its diverse efiects, it is necessary to 
consider its association with two of the ductless glands : 

(а) The Thyroid. The thyroid gland is supplied by excitor fibres 
from the middle cervical ganglion. These fibres activate the gland to 
secrete thyroxin, which probably exerts a sensitising effect upon tbe 
sympathetic nervous system. 

(б) The Adrenal Medulla. This is made up of masses of cells which 
stain with chromic acid salts, and are for this reason termed “ chroma- 
phil.” Its innervation is peculiar in that the connector fibres arborise 
around excitor cells in the medulla itself, there apparently being no 
third neurone present in this case. This is explained by the fact that 
the adrenal medulla is developmentally part of the sympathetic nervous 

voi. 11. — 2 V 
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system. Its fibres arrive by vtay of the splanchmc nerves and it is 

believed that there is a higher controlling centre in the brain-stem. 

The medulla secretes adrenalin, which experimentally produces 
effects dbectly comparable to that of sympathetic stimulation, except 
that the sweat glands are not affected. It acts peripherally on the 
junctional tissue between the nerve endings and the organ itself 
supplied. 

Adrenalm may be looked upon as a sympatho-mimetic substance, 
au^unenting and prolonging the effects of the sympathetic under con- 
ditions of emergency or stress ; and it may be that it plays a part in 
the normal bodily fimctions as well. 

Chemically both thyroxin and adrenalin are derivatives of the 
amino-acid tyrosine which is found in almost all the proteins of a 
normal diet. 

CXewitoaZ Agents Concerned. It has been suggested, moreover, that 
the sympathetic may achieve its results by liberating an adrenalin-Iikc 
substance, “ sympathin,” at the peticellnlar terminations of the sym- 
pathetic nerve fibres in the o^an supplied. 

As regards the parasympathetic system, the theory has been 
advanced that a chenaical transmitter— -acetyl'Cholin(^is liberated 
locally at the termination of its fibres. Experimentally, at least, the 
effects of injecting this drug ate similar to those of stimulation of 
parasympathetic nerves. 

It is probable, however, that acetyl-choline is destroyed (or rather 
broken down into the relatively inert choline) os soon as it is formed 
m the body by means of an enzyme, “ esterase.” This action may he 
inhibited by means of prostigmin in very weak solutions, nnd this fact 
should be lemembcied in the clinical use of acetyl-cboline. 



CHAPTER III 

General Pathology 


General Principles. For reasons as yet little understood, the 
stimulating ellcct of the sympathetic nervous system on smooth muscle 
throughout the body may pass beyond the normal physiological limits 
into the held of pathology. The affected muscle passes into a state of 
over-contraction, and wherever such spasm of unstripcd muscle 
repeatedly occurs an area of local congestion is left, with consequent 
round-celled lymphocj-tic infiltration, leading later to fibrosis, it 
follows, therefore, that in the natural course of disease spasmodic 
phenomena tend to become organic in type. Spasm of an mv o un ary 
muscle does not lead to any hypertrophy, but eventually to a disappear- 
ance of the muscle-fibres and their replacement by fibrous tmsuc. 

At the beginning of these phenomena the symptoms ^ 

intermittent, for example, in Raynaud’s disease ; later, the hbrotio 
changes in the walls and around the v'essels lead to permanen y non 
dilatable, or occluded vessels, ivith trophic changes, ulcenitions, and 
gangrene. This state of affairs is found comparatively ear y in cases 
of thromho-angeitis obliterans, and comparatively late in examp es o 


Raynaud’s disease. „i 

The effects of angiospasm depend to a large extent on e ana ® 
regions involved. ’Thus in Raynaud’s disease the attacks tend 
affect the peripheral vessels. But in retinitis pigmentosa deimite 
evidence has been found of constriction of the retina arteno es , 
it has been suggested that some cases of migraine and vertigo are 
associated similarly with spasm of certain cortical vesse . - 

As regards the smooth muscle of the 
sympathetic nervous impulses produce hypertonus o e sp 
mechanism along with derangement of the norma 
ments. Thus cardiospasm results from sympathetic 'P ‘ 

region of the cardiac sphincter, while in the lower abdomen Hirsch- 
sprung’s disease and some types of chronic const^a ion are o 

Apart from these chronic lesions, much light has recently been shed 


3123 



3124 


POST-GEADUATE STJR6EET 


on the subject of general peritonitis, from whatever cause, by considera- 
tion of the possible role of the sympathetic in producing the typical 
“ peiitonitic syndrome.” 

Experimental stimulation of the splanchnic nerve giv^ rise to 
contraction of the ileo-colic sphincter (Elliott), while the injection of 
chemical irritants into the ileo-cjecal region in animals has a similar 
result. From this it may he deduced that general peritoneal irritation 
of infective origin sets up a major degree of sympathetic excitation. 
This is shovm by spasm of the regional sphincters, together uuth 
inhibition or dilatation of the inter\’ening bowel, and it produces 
functional obstruction with typical vomiting and the non-passage of 
fffices or flatus. That this obstruction is usually functional only, and 
not organic, is shown by the occurrence of incontinence under spinal 
anjesthesia or just before death. Vasoconstriction of the glomerular 
vessels causes diminution in the quantity of urine secreted or even 
anuria. Pallor is evident in the sldn, while hyperactivity of the sweat 
glands increases the diminution of chlorides in the body and tissue 
dehydration. 

Chronic appendicitis and tuberculous mesenteric glands are often 
associated with vague dyspeptic symptoms, which reasonably may 
be presumed to follow the local stimulation of sympathetic ner^'e 
endings. 


As regards the individual components of the sympathetic nervous 
system removed suigicaliy, careful histological study fails to reveal 
any change which could be regarded as specific or directly related to 
any particular disease. Nevertheless, increasing e\adence is accumula- 
ting that, in a considerable proportion of cases at least, histological 
changes which are outside the range of normal variations may be 
demonstoted, for example, in the ganglion cells. These include 
infiltration of the interstitial tissue with wandering cells, mainly 
lympboc^es and mononuclear leucocytes, the presence of free cells 
wit in t e capsules of many of the ganglion cells, neuronophagia of 
some o t e ganglion cells, diminution of the chromidial substance in 
e cj^op asm of a large percentage of the ganglion cells, deposition 
me anotic pigment in a variable percentage, marked oedema of a 
sma mim er and, in some cases, hyaline degeneration and vncuolation 
changes may possibly interfere vdth the 

fti nervous elements and bear a definite relation 

to the disease proces.«es. 

t importance of a prraacral neuritis has been urged 

o , w 0 c aimed that he found definite inflammatory changes in 
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tbc presacral ncn'C following its resection for intractable dysmeno- 
rrlicea. 

Reviewing these obscr\*ations, it is at once apparent that, apart 
from gross abnormalities in the organs involved, existing knowledge 
of the underlying pathology of the sympathetic nervous system is 
infinitesimal. A theory has been piit fonvard here, which presupposes 
overaction of the sympathetic side of the autonomic system, and such 
overaction may be conceivably absolute or merely relative. Certain 
it is that victims of these disorders of the autonomic system appear to 
inherit or acquire an almost characteristic temperament; but the 
fundamental reason for tliis — be its origin metabolic, endocrine, or 
otherwise — is at present quite unknoum. 



CHAPTER IV 


Clinical Considerations and Classification 

In considering tlie nerve supply of any given part of tbe body, not 
only the somatic, but also the sympathetic supply should be taken into 
account, and in reference to any particular pathological lesion, both 
systems of nerves must be remembered. A patient with a headache 
has a pain in the region supplied by the filth cranial nerve, but that 
area also receives sympathetic fibres from the first and second dorsal 
rep^oM of the cord. Pain in the little finger may denote a lesion of the 
eighth cervical and first thoracic nerves, but the blood-vessels and 
sweat glanito, etc., in that region are supplied by sympathetic fibres 
from the mid-dorsal region (T. 5-9) of the cord also, and it may he that 
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for the surgicftl ohjcctivc is reached if the ner\’ous pathway is adequately 
broken. 

It has been 8ho\\'n that the sympathetic fibres in the extremities 
run with the main somatic nerves of those limbs, leaving them at 
various levels, to supply vasoconstrictor fibres to the walls of the 
blood-vessels. Therefore, peri-arterial sympathectomy will only affect 
the vessel for a short distance, and will not bring about complete 
vasodilatation of a whole limb. In order to cause complete vaso- 
dilatation, and incidentally complete absence of sweating and paralysis 
of erectorcs pilonim,all the sympathetic fibres to the afiected region 
must be divided. This is only possible by a central aUaeJe. 

Ovsing to tbc lack of existing knowledge of the finer anatomical 
details, sympatbcctomy may be unnecessarily destructive in achieving 
the desired results. Thus in order to secure complete sjTnpathetic 
dener\'ation of the upper limbs, the entire head, the neck, and the heart 
must be simultaneously deprived of their supply. Possibly in the 
future further accurate research will furnish more precise methods 
than a ganglioncctomy, which is a comparatively crude proceeding. 
Unfortunately the finer method of ramisectomy has been followed in 
some instances by regeneration of nerve fibres, which never occurs 
after complete ganglioncctomy. In addition, the anatomical positions 
of the rami are so inconstant as to make their complete resection an 
almost impossible operation. 

Effects of Syfnpathectomy. The possible direct effects of sympath- 
ectomy are twofold ; 

(1) The removal of tonic impulses to unstriped muscle (either 
stimulatory or inhibitory) ; and 

(2) The interruption of afferent impulses. 

Indirectly, the severance of vasoconstrictor fibres to the blood- 
■vessels causes an increase in the blood flow to a particular region ; and 
m all probability this is the important and most beneficial result. In 
this regard it is interesting to note that beneficial results have been 
achieved in certain paralyses due to anterior poliomyelitis. In this 
disease there is no evidence of sympathetic dysfunction, and the lower 
Vascularity of the limbs involved is of purely mechanical origin follow- 
ing loss of voluntary movement. These cases are often subject to 
recurrent chilblains and ulceration, and amelioration of symptoms 
following sympathectomy is due solely to an enhanced blood supply. 

a sinular way, a cure may be often effected in various forms 
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ot chronic ulcers and certain types of gangrene, e.g. senile or 

diabetic. , , y • t. 

Angiospasm in any situation can be relieved by an appropnate 
sympathectomy, and so the surreal treatment of Kaynaud’s disease, 
thrombo-angeitis obliterans, retinitis pigmentosa, etc., is now well 
established. 

Work is at present proceeding at several centres on the treatment 
of essential hypertension. It has been demonstrated that subjects of 
this disease show abnormal vasomotor reactions following the applica- 
tion of a standard cold stimulus- Such reactions are obliterated or 
greatly reduced by high spinal anaistbesia, and it is thought that they 
ate due to a hypersensitive vasomotor centre in. the medulla- Good 
results are claimed from bilateral resection of the major and minor 
splanchnic nerves in cases where there are minimal degrees of organic 
changes in the vessels. 

Prcsacral neurectomy gives considerable relief in cases of various 
forms of pelvic pain, e.g. dysmenorrheea, and this is thought to bo due 
to interruption of the vasomotor fibres. The complete absence of 
sensory fibres in the presacral nerve has, however, not been proved 
definitely. 

In regard to spasm of the musculature of the alimentary tract there 
are two regions commonly involved, the lower end of the oesophagus 
and the distal colon. Cardiospasm, which may accompany duodenal 
or gastric ulcer, is amenable to cmliac sympathectomy, in which 
operation the sympathetic supply to the cardiac sphincter is dissected 
away from the coeliac axis and the left gastric artery. Megacolon and 
some types of chronic constipation may be relieved by the surgical 
destniction of the sympathetic supply to the affected portion of 
the bowel There are many indications that diverticulosis develops 
because of the increased intra-colonic pressure due to spasm of the 
sphincters of the distal portion of the large intestine. S)Tnpathectoray 
IS now being employed with encouraging results in order to prevent 
the progress of the disease and to abolish the pain whicli is often 
associated with diverticulitis. 

It must he remembered that surgical intervention is so far confined 
to the sympathetic system. For instance, the sacral parasympathetic 
concerned with the important function.*! of 
theirTnte^'t ^ therefore essential to preserve 

_ triple nerve supply of the bladder, the 

pa le 1C nerves must not be disturbed. Complete sympathetic 
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denervation can be Becnrcd by resection of the superior hypogastric 
plexus, i.e. prcsacral neurectomy. The effects of this operation extend 
to all the pcIWc viscera as U’eli os the bladder, and include the entire 
ureter. It is followed by dimiiushed tone in the internal sphincter, 
and an increase in the detrusor effect of the bladder wall ; in other 
words, it allows the unopposed action of the norvi erigentes. In spite 
of this it is known that the action of each system is not “ pure,” and 
under certain conditions a reversed action can obtain. Ectention of 
urine duo to certain conditions of the central nervous system, e.g. the 
condition Imoum as ” cord-bladder ” — following spinal injuries, especi- 
ally injuries to the conus and in spina bifida, and certain nerve diseases 
—responds favourably to tliis typo of synjpatliootoniy. 

The modem treatment of typical general peritonitis depends on a 
proper appreciation of the influence of the sympathetic in the develop- 
ment of the pcritonitic 8}’ndromc. Operative interference should be 
carefully and gently carried out on the roost conservative lines. 
Adeq^uate post-operative treatment involves the therapeutic depression 
of d multiplicity of sympathetic reflc.x arcs. Alkaloids of opium are 
used in the early stage assisted by barbitonc derivatives. At a later 
stage, belladonna and bromides may be used to depress the sympathetic 
receptor centres in the bowel, thus abolishing hypertonus. The effects 
of the bromides arc, of course, enhanced by the relative deficiency of 
chlorides in these alkalotic cases. The prevalent use of pituitrin is to be 
deprecated, as its action is unselectivc and merely increases the hyper- 
torms of the sphincters. All fluids by mouth should be completely 
withheld in order to prevent intestinal peristalsis until the acetyl- 
choline content of the bowel '\to 11 reaches a level sufficient to transmit 
parasympathetic (vagal) ner>'e impulses. This effect may be augmented 
by the intramuscular administration of acetyl-choline in conjunction 
wth prostigmin, a derivative of cserine. 

In causalgia the peculiar syndrome is often dramatically overcome 
by an appropriate sjTnpathectomy, and this form of treatment has now 
^placed the doubtful expedient of excision of the peripheral nerve 

involved. 

Patients suffering from inoperable carcinoma may be given a certain 
measure of relief from pain ; that this is, as a rule, only of temporary 
duration is due to extension of the neoplastic process. Incidentally it 
is now considered good practice to include resection of the presacral 
nerve and inferior mesenteric ganglion along ^vith the radical cure of 
cancer of the rectum. 

The foregoing is meant to ^ve merely a broad outline of the clinical 
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applications o£ present knowledge of the sympathetic nervous system, 
and in particular those the value of which is already well established. 
Intensive research is slowly but surely providing a new interpretation 
of the various manifestations found in an increasingly large number 
of diseases, and is placing the surgical treatment of the latter upon a 
more certain basis. 


CLASSIFICATION OF CLINICAI. CONDITIONS 

It is impossible to make an exact classification of disorders of the 
sympathetic nervous systera, in view of the very limited knowledge 
concerning their letiologj' and pathology- Definite abnormalities may 
he found in the organs involved, but accurate evidence is lacking of 
gross structural changes in the sympathetic nerves supplying those 
organs. Jloieover, the manifestations of such diseases are not neces- 
sarily confined to a particular system of the body, and so precise lines 
of demarcation cannot be drawn between them. Bearing these points 
in mind, however, diseases amenable to sympathectomy may be 
roughly grouped imdcr six headings according to the system that is 
chiefly affected, as follows ; 

I. The Blood-vessds. 

A. Of the Extremities. 

(1) Raynaud’s disease. 

(2) Thrombo-angeitis obliterans. 

(3) Associated vasomotor neuroses. 

(o) Upper Limb : 

Acrocyanosis. 

Pneumatic hammer disease. 

Scleroderma and Scierodactyly. 

Cervical rib. 

(b) Lower Limb : 

Erythromelalgia. 

Erythiocyanosis crurum puellanim frigida. 

W Heteiogeieous group. 

Chronic ulcers. 

Gangrene. 

Poliomyelitis. 



syjipathetic nkrvotjs system 

Chronic arthritis. 

Traumatic osteoporosis. 

Arterial obliterations. 

Volkmann’s contracture. 

B. 01 the Head. 

(1) The Eye. Bctinitis pigmentosa. 

(2) The Ear. 

Meniere’s disease. 

Deafness. 

Vertigo. 

(3) Cerebral lesions. 

Epilepsy. (Sec also Kinetic system.) 
JIcntal deficiency, 
rost-cnrcphnlitic states. 

CerebiTil paralyses. 

(4) lligraino and Chronic headaches. 

C. Of tlie Thorax.^ 

Angina pectoris. 


n. The Sweat Glands. 

Hyperidrosis. 

HI. The Tiseera. 

A. The Alimentary Canal : 

(1) CEsophagus; cardiospasm. 

(2) Stomach ; peptic ulcer. 

(3) Colon ; Hirschsprung’s disease. 

Chronic constipation. 

B. The Urinary Tract : 

(1) Kidney. 

Eenal sympathetico-tonus. 
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(2) Bladder. 

“ Cord-bladder,” 

C. The Thorax. 

Asthma. 

IV. The Afferent Nerve PaOitcays : 

A. From the Head. 

Neuralgias. 

B. From the Viscera. 

Inoperable neoplasms. 

C. From the Extremities. \ 

Causalgia. \ 

Painful amputation stamps. 
Painful ulcers. \ 

Pain of gangrene. \ 

V. Sympathelic Diseases in relation to Gyna:\logy> 

VI. The Kinetic Syste7n. 

(1) Neuro-circulatoty asthenia. 

(2) Essential hypertension. 

(3) Hyperthyroidism. 

(4) Diabetes mcliitus. 

(5) Epilepsy. 

(0) Peptic ulcer. 



CHiOTER V 


SvMPATiiETio Diseases of the Becod-vessels 
Raynaud’s disease 

Definition. Eaynsud’s disease is a vascular change product by 
abnormal sr-mpatbctic ncrr'c impulses mtbout primary' organic disease 
of the vessels. It is seen ebiefly in the upper extremities, especially the 
finiers, hut also occurs occasionally in the feet, tips of cars and nose, 
and in the a-iscera. It is characterised by an intermittent or persistent 
ischmmia or a passive hypenemia, leading to a disturbance of function 
or to loss of ^’itality witU necrosis of the parts. 

Mioiogu. It occurs predominantly in women, and in the thid 
decade of life. Attacks may begin much earlier, but it is rare m the 

aged. KationaUty plays no definite part. A constitutionaUy neurotic 

disposition, often of an hereditary nature, predisposes to the disease, 
and several members of the same family may be allected. 

Vctlhoiogy. Attacks of spasm of the peripheral “rterioles jd 
venules, commonest in those parts which are mos ° ’ 

result in temporary vascular occlusion. This leads to ( anc 
the sldn; (2) numbness from involvement of the cutaneous sensory 

”^'men''’Xvery occurs, the sto becomes violet and then red in 

colour due to “ reactive hyperemia. . 

I’olWg repeated attacks fibrous changes occur m alt ^ 
of the vessel wall, especially in the intima, eventually leadmg to small 
areas of necrosis or even gangrene. 

In Foerster'. Clinic ™ 

of the spinal cord in a case of Bajmaud s disease. ^ 7 

there is no constant abnormaUfcy in the sympathetic ganglia. 

Symptomatology. The symptoms of Eaymaud’s 
mittent attacks oLymmetrical vascular disturbances, manifested by 
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changes in colour, local discomfort with pain or numbness, but with 

persistence of pulsation in the main arteries in the periods of remission. 

Tliiee stages occur ; 

(1) Local syncope— a dead white an®mia of the digits occurs, 
coming on in a few moments, and lasting for a few minutes to an hour. 
The digit is cold, thin, tapering, and has wrinkled skin with numbness 
and par®sthesia. 

(2) Local asphyxia — a mild or marked cyanosis occurs either after 
or before the pallor. It aSects not only the digits, but may extend to 
hands or feet, or even to forearms and legs, which become cold, moist, 
clammy and painful. The colour of the affected parts varies con- 
siderably and the temperature is markedly lowered. The paroxysm 
subsides gradually, giving rise to active hypergemia, the part becoming 


Table 1 

{after Mayo Clinic) 

The Incidence of Raynaud’s Disease in the Sexes, Average Age, 
Duration of Disease Previous to Sympathectomy, the 
Relation of the In%’olvement to the Upper and Lower 
Extremittes, and the Number of Operations Performed 
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T%g. 17*0.— A cm or Di*m« inowrxa thi 

CMAVatS in CraCCLATlOn Ot«1«HA5D BtFOB* ABO 
CXBTtCAL GinOUOntCTOMT. ««* «* 


blood-ied with increased lieat and throbbing. If the asphyxia does 
not subside, there develop : 

(3) Symmetrical gangrene and trophic disorders. 

Small areas of shin become black and gangrenous, surrounded 
by an area of ulceration. Separation is slow, and extremely 
painful. 

Com^Ucalxons, Since the symptoms of Raynaud's disease are due 
to angiospasm, evidence of similar changes may be foun m c* 
parts of the body. In the eye, for example, there may be dimmution 
of the ^^sual field due to spasm of the retinal artery. Temporary 
monoplegia, hemiplegia, and aphasia may occur as a resu t o cere ra 
vasospasms. Intermittent hemoglobinuria and also 
been reported, especially under the influence of severe co . ax e 
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bony atrophy, mth disappearance of the tips of one or more of the 
phalanges, may be demonstrated hy X-rays (see fig. 1777). Osteo- 
aithritiB of the phalangeal joints aad even of the knees may occur. 
Sclerosis of fascia, or of the skin, may be associated producing 
scleiodactyly or sclcrodenna. 

Inxesiigation and Treatment. (See Chapters XI and XII.) 


Tadie 2 

{after Mayo Clinic) 

Results from Cervicotboracic SYMPATHECTOJfY or Lumbar 
Ganglionectomt and Trunk Resection tor Raynaud’s 
Disease 


Type of Dimse. 
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Cervicothoracic Sympathectomy (30 cases) 


Uncomplicated 
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With ulcers 
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Lumbar Sympathectomy (16 cases) 


Uncomplicated . 

With ulccis 
W itli ulcers or gangrenel 
ivith scleroderma ondf 
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100 
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None 
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TlinOJIBO-ANGKlTIS OBLITERANS 

Definition. Buerger’s disease, or Tlirombo-angcitis obliterans, is a 
condition involving particularly tbc deeply situated and larger arteries 
and veins of the lower and upper extremities with extensive fibrosis, 
and later occlusive thrombosis. The superficial veins are frequently 
the scat of migratory thrombotic 
phlebitis- 

^tiologij. The condition is 
almost alwaj’S confined to males (at 
least 95 per cent), and in over 50 
per cent of cases to Semitic subjects. 

It usually occurs between thirty and 
forty years of age. 

A specific cause is unknomi ; 
but the occasional remission of 
symptoms, following the removal 
of a definite focus of infection, 
suggests a to.xic origin. This may be 
compared with the exact similarity 
between the 8}unptoms and pathology 
of ergot poisoning and those of 
thrombo-angeitis obliterans. 

Theories have been put forward 
that disorders of both carbohydrate itts.— T ar foot i* a cAga or TmtouBo. 

oxJ » -il • . 1 l AXOXJT13 OBUraiUSS 8HOWISO Gasobbs* 0» 

ana lecithm metabolism have a th* bjo toi abd soranciAL PHutsms. 

bearing on the incidence. 

Tobacco has long been suggested as a predisposing factor, but 
numerous cases are seen in which it has played no part. 

JIaddock and Coller have shown that “ nonnal ” persons, while smoking cigarettes, 
’Uidergo a peripheral vasoconstriction, as demonstrated by a fall in the skin tempera- 
ture varying from 2® C. to 6’ C., with a return to norma! on cessation of 

stnokiiig. 

In view of many points of similarity between thrombo-angeitis 
obliterans and the later stages of Raynaud’s disease, and the fact that 
interruption of the sympathetic innervation will improve or cute both 
conditions, it would seem probable that the initial lesion in each case 
is a vascular spasm due to abnormal vasoconstriction tonus. 
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Pathohgy. Macroscopically, tte vessel avails are thickened, and 
arteries, veins and nerves are firmly matted together in a fibrous mass. 
The arteries are often occluded by thrombi, and phlebitis oi the super- 
ficial and deep veins is common (fig. 1778). Microscopically, there is 
proliferation of the adventitial connective tissue, and thickening of the 
intima of the vessel. The thrombus commonly becomes organised, and 
the decree of recovery depends upon the extent of canalisation or 
resolution. If the organised thrombosis remains, the vessel becomes 
a fibrous cord, but owing to the fact that intimal changes tend to be 
absent in the smaller arteries, a good collateral circulation often 
develops, following thrombosis of a larger artery. If this is inadequate, 
large areas of ulceration or gangrene follow. 




Flj. 1779.— To I1I.CSTB1TE TB« o» CntCVUlTOST Em. 

CW5CT’’ ts Tnsano ucocms Obuickibs. th* Ab.sosjul 
Cosoisnos wiTB DerEsoEtCT. jsp thi muob with 

etifBTioa, or th* Foot. 


Progmsis. The clinical couree o£ thrombo-angeitis obliterans varies 
peatly, but it is usually clironic with periods o! remission and relapse, 
n more an 25 per cent of cases it is found necessary to amputate 
infecHons™'’"' ““““'''j' '>'='™rs from intercurrent 


the^oofor'^U^Tu symptom is indefinite pain in the sole of 

ness aLrmr ■ mtennittent claudication-cramps, iveak- 

colour make the' ’ 'leather. Shortly after, postural changes in 
foot is more re.l "Pte patient notices that the affected 

the le" to the hori " f 1 ° down, but on elevating 

le„ to the hor, rental, or even less, thefoot quickly becomes blanched! 
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Tho greater ttic angle necessary for blanching to appear, the better is 
the “ angle of circulator)' cfiicicncy ” (see fig. 1779). Usually at this 
stage the pulsation in the dorsalis pedis and posterior tibial arteries is 
definitely diminished or absent. Occasionally the disease remains 
stationary', but usually tlic condition steadily progresses and all 
symptoms become worse. The pain is continuous even at night, and 
is frequently located around the base of the big toe-nail. In addition, 
trophic changes, superficial ulcerations, and variable degrees of gangrene 
eventually supervene. 

It sometimes happens that the progress of the disease is arrested, 
and the condition remains stationary for several months. It may' then 



TuROSfBO'&J'aBrns Osureui’a. 

improve with dramatic suddenness, probably due to canalisation of 
the intra-vascular thrombi. In a further group of cases there is an 
acute onset of symptoms, vdth rapid progress of the disease through 
all the stages to massive gangrene in from one to three months (fig. 1780). 
In the average case the patient is incapacitated by pain, and there 
are no constitutional symptoms except those which result from loss 
of sleep and appetite and the intense mental depression which often 
accompanies this disease. 

The lower extremities are affected alone in 60 per cent. 

The upper extremities are affected alone in 2 per cent. 

The upper and lower extremities are affected together in 38 per 

cent. 
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Though the disease often begins unilaterally, it becomes bilateral 
in 98 per cent of cases, and for this reason Adson and Brown recommend 
that ganglionectomy should be performed bilaterally as a routine in 
those cases requiring operative interference. 

Differential Diagnosis beticeen Dagnaud’s Disease and Buerger's 
Disease. 

In the absence of infectious or debilitating diseases the symptoms 
of each arc alone sufficient to differentiate them. Debilitating diseases, 
for example, syphilis and diabetes, together with any possible septic 
focus, must be excluded before proceeding to a diagnosis. Raynaud’s 
disease is a disease mainly of women, afiecting the upper extremities 
symmetrically. Buerger’s disease is a disease of men {95 per cent) 
afiecting the lower extremities- It begins first on one side, and then 
both sides become affected. In Raynaud’s disease the attacks are 
precipitated by exposure to cold, or emotional stimuli, and may he 
relieved by heat. The attacks begin with pallor of the affected fingers 
and are followed by pain. The colour of the digit is not affected by 
posture, and the pain disappears with rest. In Buerger’s disease the 
pain on exertion is the first symptom and is accompanied by early 
fatigue of the muscles and intermittent claudication. It is character- 
istic of the disease in its later stages that pain persists even at rest— 
the so-called ‘ rest-pains.” Postnral changes markedly affect the 
colour of the limb. In Raynaud's disease pulsation is always present 

“ thrombo- 

aWays demoXbr " 

Functhml Buerger’s Disease. 

peS ‘on bit*!":*' “ highly strung ncurotio 

Lt^ retain their eS “''“^‘hetio the soles of the 

thesia is present up toThenSife''"*’ 

The condition is cured, however, by the spinal aniesthetio. 


Im-sstigaiion era Trealment. (See Chapters XI and 


XII.) 


JWSOCUTED VASOMOTOK KEHKOSES 

niality of the vasomotor' m '^hich are ascribed to ahnor- 

tasomotor mechanBm occur, but do not .fall into the 
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classical picture of citljcr Ra}Tiaud’s disease or thrombo-angeitis 
obliterans : 

(а) Upper lAmh. 

(1) Acrocf/anosh, Like Ra}'naiid’s disease, this is a condition 
frequently found in young Tvonien and is usually induced by cold. 
Fingers, bands and forearms are blue and swollen, and chilblains are 
common. That the condition is due to sympathetic dysfunction is 
shown by the fact that removal of tlie stellate ganglion effects a cure. 

(2) Pneumatic hammer disease is a inodihed form of Raynaud’s 
disease, ^Yhich affects one or other hand of labourers using a pneumatic 
drill. The pain and disabilitj* necessitate a change of occupation. 

(3) Scleroderma and Sclerodactyly are often associated with other 
symptoms of vasomotor dysfunction. A complete interruption of the 
vasomotor paths in the affected region effects a cure if undertaken in the 
early stages. 

(4) Cervical ribs produce a localised form of Rajuaud’s disease 
due to pressure on the lower tnmk of the brachial ple?ms, m which run 
most of the sympathetic fibres to the upper limb. The index finger 
is most commonly affected, and gangrene may supervene. The treat- 
ment, of course, is to remove the rib. 

(5) Cnilch pressure has sometimes an c.xactly similar effect. 

(б) Lower Limb. 

(1) Erythromelalgia. This is similar to the hypermmic stage of 
an attack of Raynaud’s disease. It occurs, however, most commonly 
m one foot, is only occasionally bilateral, and rarely affects the hands 
and face. It is more common in men than women, and comes on in 
hot weather. The patient experiences a burning pain in the sole of the 
foot, with heat, redness, and swelling. The pain is extreme, and the 
surface temperature is higher than over unaffected areas. 

(2) Eryihrocyanosis crurtim pueUarumfrigida is a similar condition 
occurring in the legs of adolescent women. The blue, sw'ollen backs of 
the legs and ankles are colder than the feet, w’bich are subject to 
chilblains. 


HETEROGEJJEOT7S GROUP 

Acute Anterior Poliomyelitis. This condition frequently results in 
cold, blue limbs, subject to recurrent ulceration and chilblains. The 
feeble musculature of the limb results in a more than proportionate 
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diminution in the calibre of the arteries and in a feeble venous return. 
Although the sympathetic nerve supply to the limb is intact, as shown 
by a normal rise in the skin temperature of the leg with increased 
environmental heat (or a spinal anaesthetic, see fig. 1781), the results 
of a ganglionectomy in these cases is sometimes very striking. 

The operation results in an increased arterial blood supply to the 
affected limb, and so may relieve the coldness, blueness, chilblains, and 
recurrent ulceration. Even if the increased vascularity diminishes 

c. 



after a few months, on account of the vessels regaining their tone to 
the Umb. occasionaUy results m a further growth of 

chronic arthritis, especiaUy thosf aflwt-'™°tT 

ertremities, have had a flectuig the small joints and the 

Chronic arthritides of this t™” whoTv'" ^ “tJoIoS/- 

ordinary medical and ortt failed to improve with 

the 1“”'^ ‘0 from 

impulses wliich result from n m abnormal sympathetic 

essential that the jf Whectom/ “ 

and that no bony chanpps «. 4 . * entirely peri-articular, 

should have defidt^ 

an increase of vasomotor tone, as 
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shown by tlic response to the increased environmental temperature 
test or by reaction to foreign protein. The large joints, and those 
with gross hony changes, are not suitable for sympathectomy. 

Traumatic Osteoporosis. TWs condition is most often seen in the 
hand or foot following crusliing injuries, which result in persistent 
cedema, cyanosis and coldness of the affected part. The bones become 
rarefied, the joints arthritic, and a painful, useless extremity results. 
Many workers have found ganglioncctomy the most efficacious method 
of treatment when combined with the routine electro-therapeutic 
measures, movements, massage, etc. 

Localised Arterial Obliterations. Lerichc maintains that the signs 
and symptoms which appear after the obliteration of a large artery 
may be dmded into two classes : 

(1) Those due to mechanical interference mth the flow of blood ; 

(2) Those resulting from chronic excitation of the nerves in the 
arterial wall, i.e, vasospasms, cyanosis, pain, and trophic disturbances. 
In other words, in addition to the mechanical blockage, tbe obliterated 
vessel ceases to be an artcr)', and becomes a diseased sympathetic 
nerve. Workers have found that resection of the obliterated vessel 
results in the disappearance of these sympathetic phenomena. Halsted 
published several cases in 1920, and recently many satisfactory results 
have been obtained by Leriche. 


Animal experiments have stowa that the simple ligature of a main artery is 
followed by considerably more disturbance in the circulation of the limb than in a 
case where double ligation and resection of the inten’ening portion of the vessel has been 
carried out. Prom what has already been said, the reasons for this are obvious, and 
tear out tbe clinical value of resection of the obliterated portion of arteries in human 
beings. 


VolJcmann's IschcerHic Coritraclure. This condition is, pathologically 
speaking, similar to the preceding. The trauma which produces it 
frequently results in an arterial thrombus, and resection of the obliter- 
ated arterial segment is found to result in a cessation of the vasomotor 
spasms, and to aid in the restoration of muscular movements. The 
principle, as before, is that the damaged vessel acts as a source of 
sympathetic irritation, removal of which gives increased blood supply 
to the damaged muscles and allows repair to take place. • 
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BETINITIS PlGilENTOSA 

Definition. Progressive impairment of vision due to a tliread-llke 
constriction of tlie retinal vessels and accompanied by retinal degenera- 
tion and tlie migration of pigment from the choroid to the peri- 
vascular lymphatics^ leadings if untreated, to ultimate blindness. 

The condition is also known as pigmentary degeneration of the 
retina. 

Etiology and, Datliohgy. The vasoconstriction wtb consequent 
deficient blood supply produces changes in the retinal cells which lead 
to a contraction of the fields of vision, and loss of visual acuity. Early 
night blindness is followed later by total loss of sight. 

The degeneration occurs from a zone near the periphery of the 
retina (area of anastomosis between long and short posterior ciliary 
vessels) both forwards and backu'ards, until all the peripheral field of 
vision is lost and the centre of the retina becomes more and more 
encroached upon. 

Treatment and Results. Severance of the sympathetic fibres to the 
eye leads to a loss of power of constriction of the arterioles and venules 
and brings about a marked improvement of the patient’s condition. 

Royle and others have reported a number of successful and dramatic 
cases in which this has been accomplished by performing the operation 
of stellectomy. The results of the operation are ; 

(1) The production of KoTner’a Syndiome. 

Depression of the tone of the facial musculature on the same 
side. 

Immediate contraction of the pupil, which, however, is not 
pin-point. 

Enophthalmos. 

A transient ptosis. 

(2) Upon the retinal vessels, etc. 

Dilatation of the retinal arteries, arterioles and venules, 
remaining permanent for several years. 

The visual acuity is improved. 

'Uic fields of vision are enlarged. 

Night blindness disappears. 



SYJIPATHKTIG NERVOUS SYSTEJI 3145 

Vi]nh no eiTect was obtained in patients who bad been blind for a 
long time, relief was most marked in yoimger patients, and they were 
able to resume tbeir occupations. 

Incidentally, in tljcso cases Rojdo noticed some interesting phen- 
omena, not associated wtb the eye, but follondng stellectomy. 

One congenital deaf-mute, and one case of acquired deafness, had a 
contralateral restoration of bearing. This is explained by the fact that 
tljc fibres from the cochlea terminnic in the temporal coni’olution of 
the opposite side ; therefore hearing on the right side is restored by 
increasing the circulation on the left side of the brain and vice versa. 

He also found that chronic lieadaches disappeared in several cases, 
and in one case vertigo was cured. Although only one side has been 
operated .o n in the majority of cases, bilateral improvement occurs, 
which ho explains is due to the accelerated flow of blood in the circle 
of Willis, whicli liastens the flow in the longitudinal sinuses and veins, 
with easier egress on both sides, and so increases contralateral circula- 
tion also. 

Recently Magitot reports improvements in cases of ocular degenera- 
tions following peri-arterial s}Tnpathectomy of the common carotid 
aitery. A rise in retinal arterial pressure, accompanied by improved 
visual function, u’as obtained in cases of primary optic atrophy, chorio- 
retinitis, and toxic retro-bulbar neuritis. 

It is kno^TO, however, that internal carotid S}Tnpathectoniy is 
dangerous, and that to ensure total destruction of the vasoconstrictors 
of the eye the operation of cervico-dorsal ganglionectoray must be 
carried out, and this is now the accepted treatment for this condition. 

Deafness, Miniere's Disease, Vertigo. Rare cases of deafness and 
vertigo have apparently bceji cured by operations upon the stellate 
ganglion. (See above under “ Retinitis Pigmentosa.”) 

It appears worth while pursuing afresh the possibility of curing, or 
alleviating, idiopathic chronic headaches, migraine, vertigo, etc., by 
the modern operation of stellectomy. The subject of epilepsy is 
considered in a later section (see “ Kinetic System ”). 

Migraine and Chronic Headaches, It is interesting to note that 
Vasomotor changes have been observed in. the retinal vessels during 
the aura and during an attack of migraine. The retinal artery is at 
first in a state of vasoconstriction, and this is followed by a stage of 

vasodilatation. 

It is possible that similar vasoconstriction in the cortical vessels 
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of the brain, and in particular of the occipital region, account for the 
visual disturbances so characteristic of the early phase of an attack 
of migraine, while the subsequent engorgement of the vessels, with 
resulting increase in intracranial tension, may be responsible for the 
lieadache and vomiting. Many workers have foimd that the operation 
of stellectomy performed for a variety of conditions has frequently 
led to a disappearance of concomitant chronic headaches and migraine. 

Other Cerebral Conditions. 

1 . Spastic quadriplegia. 

2. The postrcncephalitic syndrome (Parkinsonism). 

3. Congenital mental deficien<y. 

Royle has had numerous successes in these conditions following 
cervico-dorsal ganglionectomy, or a section of the thoracic sympathetic 
chain between the first and second thoracic ganglia. In either case, 
the operation was carried out bilaterally. He has reported marked 
improvement, both physically and mentally, with considerable 
amelioration of all symptoms, presumably as a resiilt of changes in 
the blood supply to the brain. 



CHiU'TEU VI 

Angina Pectoris 

Akoina I-ECTORIS, when it is not a complication of valvmlar or 
advanced myocardial disease, is a surgical illness, because it is an 
illness that only surgerj- can cure. There are, in the surgical literatoe, 
a sufficiently large number of cases who have remamed eomplete^ 
cured for a number of years to make the subject of considera e 

importance. , . , 

In 1900, Jaboulay and Jonnesco operated on the cervical sym- 
pathetic ganglia for the relief of angina pectoris, and more than twenty 
years ago Dr. Charles Jlayo removed the superior and middle cervical 
ganglia in cases of angina, with marked improvement. e ow hot 
that these operations were not low enough to include all the s^- 
pathetic fibres to the heart, though one of Dr. ilayo s 
free of anginal pains for twenty years. Kecently the su jec a 
very thoroughly studied by Leriche and Fontaine, who have now some 
twenty cases with excellent results. 

Etiology. Angina pectoris is perhaps of special interest to medical 
men, because it occurs so frequently amongst the educated classes 
doctors, lawyers, clerg,- and the like. In fact, it is a disease of he 
highly-educated brain worker rather than of other sections of the 
community. To what pecuUar forms of worry, or what “ 

tUs class of the community is particularly liable, and why this should 
afiect the coronary vessels, is at present unknown. 

Pamogy. The condition is looked upon as a vasomotor to 
which prodles a vasoconstricting eifect upon he 
these visels subsequently passing into a state of spasni. ^ 

clinically is everytLg, is, pathologically speatog, only ™ 
phenomLn. i a result of their experimental 

Fontaine have established that the corona^ ^annffia 

plan as the general arterial innervation. For example, with a cannula 
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inserted in the coronary and in the carotid arteries respectively, it is 
shown that the two react equally and simultaneously to the same nervous 
stimulation. They have formed the opinion that the nervous (vaso- 
constricting) phenomena occur first, and are later followed by ischfemia. 
The cause of death in their experiments was found to befibrillation of the 
heart. This fibrillation was not produced, or was produced more rarely, 
after the stellate ganglion had been removed ; bence the possibility of 
forestalling fibrillation by stelleetomy. 

Repeated spasms in the coronary arteries lead to degenerative and 
fibrotic changes similar to those occurring in other vasospastic vessels. 
These vascular changes ate in turn followed by myocar^al degenera- 
tion. In any acute attack of angina pectoris fibrillation of the heart 
may occur, mth resulting death. AVhite is of opinion that, in addition 
to fibres which are known to pass through the stellate ganglion, there 
are also others from the upper four or five thoracic rami communicantes 
which pass directly to the heart. These, he advises, should be taken 
into consideration in treatment. 


Treatment Any case which has no great coronary disease and 
little or no myocardial degeneration, as shown by ordinary clinical 
and electro-cardiopphic methods, is suitable for surgical treatment. 

treatment are available for cases of angina 

(1) Operations designed to destroy or remove the vasocon- 
strictmg fibres to the coronarj’ vessels ; 

(o) by radical operation ; 

W by alcohol injection of the appropriate ganglia. 

ro“T” Wtetiofibres 

is the moL aatisfartSv™f'IlI “ ®f opinion that stelleetomy 

(personal communic^nl for this condition 

‘hsn one hundred anTfifr .^ performed more 

ir.cludingan^7,viiL,,5‘^“‘f“‘'>“'!^ different conrUtions, 

therefore, is 7t ’a serious oL'^Ihri operation, 

cases of angina included .1 ' * o operative treatment, in twenty 
eenieal chah! do™ to w " “““‘"“es and nine removals of the 
latter procedure was chosen T “''"'^8' ff"® steUate ganglion. The 
chosen beeanse of difficulties with patients with 
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short necks, and tlieir results in these cases have apparently been as 
satisfactory ns tlte stellcctomies. 

(6) Paravertebral injections of alcohol. White, Levy and Moore, 
and others, have used paravertebrai injection of alcohol with 
marked improvement in 85 per cent of cases of angina pectoris. Not 
only is the stellate ganglion injected, but also the upper four or five, 
occasionally even six and seven, tlioracic ganglia, in order that any 
direct fibres, passing across the mediastinum from these ganglia to 
the heart, may be destroyed. A preliminary novocaine block gives 
definite indication of the relief wbicb may be expected, and of the 
ganglia requiring treatment. This is followed by injections of alcohol, 
as described in the section dealing with the technique of paravertebral 
injections. It lias been found that sympathectomy is indicated in 
young patients, while in older ones, with a sclerotic cardio-vascular 
system, injection treatment is the more advisable. Although para- 
vertebral injection of alcohol should effect a more extensive destruction, 
and certainly saves tlie patient from a more serious operation, it has 
the following disadvantages : 

Intercostal neuritis is a temporary annoyance in almost every case. 
Failure to destroy all the required portion of the sympathetic trunk 
on the first occasion may demand further injection. 

(2) Total thyroidectomy in the treatment of angina pectoris. It 
is knomi that hemi-thyroidcctomy gives complete relief from anginal 
pain on the same side for from two to eight weeks. The pain on the 
contralateral side is not affected, but ceases at the mid-line. A few 
weeks after the operation, reciurencc of pain on exercise takes place, 
hut removal of the remainder of the thjnroid gland gives an appreciable 
fall in the basal metabolic rate and permanent relief of anginal pain 
proportional to the diminished work of the heart in the hypothyroidic 
state. The immediate relief of pain after total thyroidectomy is 
believed to be due to the interruption of cardiac sympathetic nerve 
fibres, but this effect is only temporary. Permanent result is due to 
the reduction of the basal metabolic rate. Many workers now under^ 
take total thyroidectomy as a very satisfactory alternative to pro- 
cedures directed solely to the sympathetic system. 


SYMPATHETIC DISEASES OF THE SWEAT GLANDS 
^yperidrosis. Patients are occasionally seen who are afflicted 
with very moist, clammy hands, in whom the sweat may actually 
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aiip irom tie extremities at orcUnary room temperatures. This may 

be their only symptom of vasomotor dysfunction. 



SruucTOifY. InnAK GASouoxzcriMsy, 


If ordinary medical treatment (as detailed later) fails to improve 
tlie condition, recourse must sometimes be bad to sympatbectomyi 
for it is knoT-Ti that removal of the sympathetic nerve supply to the 
region abolishes sweating completely (see figs. 1782 and. 1783)a 

So infallible is this result that it is a useful index of the extent of 
operative denervation. 



CHAPTER VII 


SvMPATiiETic Diseases of the Viscera 
A. The Alimentary Canal. 

(a) The (Esophagus. Cardiospasm. The conditions of hj-pertropliy, 
Atony and dilatation of the oesophagus, associated ivith spasm of the 
cardiac sphincter, arc tnie neuropathic manifestations. The autonomic 
centres acting mth the vagus in a parasympathetic manner, and via 
the sj-rapathotio nerves in an opposite manner, control the function 
of the lower part of the oesophagus. Predominance of the s^pathetic 
results in a contraction of the cardiac sphmeter with mhibition of 
peristalsis proximal to it, similar to the remainder o t e a ^en ary 
canal. As we have pointed out elsewhere, the modern theory of 
cardiospasm is founded upon a great number of msop agoscopic an 
post-mortem examinations, which have shown a dilatation of the 
■oesophagus with a spasmodic stricture in the region o t e sp me e 
Spasm of the cardiac sphincter, occurring in a previouBly normal 
oesophagus, is followed by an attempt on the part of the tesopha^s 
to overcome the obstruction. The wall of the organ therefore h^ - 
trophies, and later dilatation occurs. This leads to stagnation of ood 
and consequent oesophagitis, which causes a secondary spsm of th 
sphincter. Thus a 4ious circle is formed, and the early intermittent 

symptoms eventually become continuous. i;„™f„rv 

Spasm occurring in the region of a sphincter m the uhmenta^ 
canal leads to a 4al area of passive congestion, 
round-celled infiltration and the formation of 
fibrosis occurs in the wall of the oesophagus at the J 

is well known, and as soon as this cardiac band is “ 

active spasm of the sphincter is necessary m order to mamtam the 

■'"stif.E'i.u. b- - »• “■ 

prolonged spasm of the sphincters. 
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TTcalment. The treatment of the condition, therefore, depends 
upon the stage in ^vhich the patient presents himself, and is of two 
distinct types. 

(1) Treatment of the neuro-muscular disturbance. 

(2) Treatment of the organic stenosis. 


(1) The Yeuro-muscular Disturbance. As already pointed out, the 
cardiac sphincter of the cesophagiis receives its sympathetic fibres via 
the lower thoracic ganglia through the coeliac plexus-along the left 
gastric artery. Peri-arterial sympathectomy of the left gastric artery 
is known to bring about relief of the spasm in these cases. 

One or more of the well-known methods of dilatation should, how- 
ever, be given a thorough trial before peri-arterial sympathectomy is 
considered. 


Methods of Dilatalion. For intermittent dilatation, the mercurial 
bougies (Hurst) may be used, or gum elastic bougies may be passed, 
preferably under ■N'ision with the cesophagoscope. 

For contmuoua dilatation, a rubber tube may be left m situ after 
introduction, e.g. by the mouth after swallowing a guide 
It be emphasised that the psychological eBect of bouginage 

r snlinr efioct of this upon 

fud ‘0 tte nervous spasm, 

metbod3’'must‘£ utilfcd' Tch 

from below ■ nlastic or,.. gastrostomy and digital dilatation 

ana^omosisjo circumvent thToUructirn'tto 

soctaoflt " ‘o the appropriate 


(6) The Stomach. 
(c) The Colon. 




before, nfrschsp™g"'/“,8g„^,‘'‘™S'* ** was described sixty yea 
inmg, m 1886, drew attention to the condition whi, 
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now goes by his iinmc, or the more modem term “ Megacolon,” and his 
description : “ a condition of congenital high grade dilatation of the 
colon with thickening of all its tunics, especially the tunica muscularis, 
with retention of largo quantities of foccal matter,” still remains 
accurate. 


jEtiohgy. The disease is primarily one of childhood, but numerous 
cases occurring in adult life have been reported. It is difficult to 
decide in these latter eases whether the condition has been latent or 
whether they come strictly under the category of Hirschspmngs 
disease. Somo authors have grouped these eases as pseudo-megacolon. 
It is important to exclude cases purely of fmcal retention (due to 
impaction or Other causes) wbich are often reported ns curiosities and 
labelled as Hirschsprung’s disease. 

The condition has been described in fcotuscs, and in adults ns old 
as 80 years. 25 per cent of eases occur before the age of 6 years, 
and 50 per cent of all eases before 20 years. Males ate more frequently 
affected than females in the ratio of 3 to 1. There seems to be a 
definite familial tendency in some cases. 


Pathogenesis. Although a largo number of 
advanced to account for the condition, the most pro a c an 
one which holds the field at the present time is that the disease is due 
to a failure of iieiiro-musciilar mechanism. There is an imbalance m 
the sympathetico-parnsjnnpathctic nerve suppl) of t e co on, 
increase in sympathetic control leading to increase tone o 
sphincters. The sphincter most commonly affected is a le rec o 
sigmoid junction (O’Beirne’s). But cases have been described w ler 
spasm has occurred in other sphincters of the co on, or a ® 
sphincter of the anus. That sympathetic overaction is the cause of t 
condition is confirmed by the fact that appropriate sjunpathectomy 

leads to a relief of the condition. j-i i. a nioririor 

The occasional association of inegalo-ureter 
with this condition further points to a common setiological factor, 
namely, their nerve supply. 

It ha, been shown that removal of the parasympathetio '“f “"y 

(nen-i erigentes) in cats result, in the Le3 sphincter, and it was 

weeks. The function of these nerves is to relax the mreina p .nhincter 

found that the condition of dilalation of „ port the neurogenic 

^33 progressive as long as the animals bved. 
origin of Hirschsprung’s disease. 
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Pathology. Tie affected spliincter is tonically contracted and fails 
to relax. Tie wall of tie colon proximal to the spasmodic stenosis 
undergoes ij-pertrophy and dilatation. In 50 per cent of cases only 
one segment (tie sigmoid loop) of the bowel is involved. In others 
tie colon is affected in varying degrees, even to the appendix, which 
may be as large as a finger. Retention of faecal matter may be enor- 
mous (up to about 47 pounds). The small intestine is never primarily 
affected. 


Sympomatology. The symptoms and signs are simple and definite. 
Constipation is the leading feature. The child may not have his 
bowels open for days, weeks, or even months. Aperients have little 
effect on the condition. Colonic fermentation and decomposition 
result in occasional attacks of spurious diarrhoea. At intervals there 
may be attacks of sub-acute intestinal obstruction, with abdominal 
pain and ^omiting. In the early stages the child is outwardly in good 
health, though later signs of severe auto-intoxication supervene ; the 
Stan becomes dry, the facies dull, and the mentality poor. Abdominal 
is ension is usually marked, and although it may be absent at first, in 

A f may become very severe, leading to embarrassment 
ot both circulation and respiration. 

Diagnosis is best made radiologically. A barium 

of the radio « noticed that a verj- large amouut 

al? hat thif''" oaulg Jsoomfort. 

ana mat this runs into the bowel with pa«:f. j- v 

enormous dilatation of the affected part of the cl 

peristalsis or haustration If radioW ^.1 "o signs of 

a barium meal th. t „ t radiological examination is preceded by 

normal until the colon is' ' through the alimentary canal is 

tie opa,iie sultant “ hold-up of 

sigmoidl?ly''pa,t”i'l,o! ''n'gioni treatment, e.g. ileo- 

liy eympathcctomy ectomy, etc., have been superseded 

raluc. This may be'doM'bvrtL'f't'B'’”'^ P^oedure being of 

''•Inch is carried out as folloC • Th'* "Norton, 

by means of a barium enp j • colon is examined radiologically 
looted. Spinal anajsthesia absence of peristalsis 

(D. 10), and the patient arra' “duced as high as the umbilicus 
patient again examined by the fluorescent screen. The 
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ftction of the onrosthetic is to cause a temporary paralysis of the inhibi- 
tory sympathetic nerves, and leave the intrinsic intestinal plexuses and 
the vag\is unopposed. Thus peristalsis is seen to begin, the colon 
shrinks in size, and part of the enema is returned. In such a case, 
sjTnpathectomy is indicated, • 


The Choke of Ojicration. Roylc, Hunter, AVade and others first 
performed a ramiscctomy of the lumbar rami from L. 2 to L. 5 on 
the left side only. Later, Judd and others increased this to a lumbar 




T,j. , Fig. 1T85. 

wjTu CiRirK £5 Cma biforr [Ftg. I784J *rrBB (Fig. 1755) SrMPATUECTOKr for /riRsos- 
SPRoio'a CisEAst. Kort rns RiDtcriotf is ske of thb Bor el abb trx ixcbiaseb lUcaTitAtioB 

roixowiBo orERATiov. 

(For Ifuft two pkUrti •« ore iiidfbirj to Sir. M. F, HicholU.) 


ganglionectomy performed on both sides. There is no doubt that 
these operations were effective, but too radical, as they 'also removed 
the sympathetic control of the blood-vessels of the lower limb. The 
oext operation to be employed was removal of the prCsaeral nerve, 
carrying the dissection upwards as far as the origin of the inferior 
^Jesenteric artery from the aorta and including the inlerioT mesen- 
teric ganglion and its immediate branch^. This ganglion is situ- 
ated on the antero-inferior aspect of the artery shortly below its 
origin. 

This gives complete denervation of the left colon and rectum, and 
does not damage the vasoconstrictors of the lower limbs. There are, 
however, three serious objections to it : (1) it causes sterility in the 
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male by abolishing contraction of the seminal vesicles, ejaculatory 
ducts, and mxiscular septa of the prostate gland, i.e. ejaculation fails 
to occur, and the patient is sterile, though not impotent ; (2) it is 
unnecessarily destructive in that it denervates the rectum, vhich, in 
the majority of cases of Hirschsprung’s diseases, is unaffected ; (3) if 
the dissection is carried too far in a downward and left lateral 
direction the parasjmpathetic supply is in danger of injury (see 
fig. 1775). 

There remain, therefore, two operations w'hich have not these 
disadvantages : (1) Perivascular inferior mesenteric sympathectomy. 
This must be carried out around the origin of the inferior mesenteric 
artery, and must not extend downwards and to the left far enough to 
damage the parasympathetic nerves. (2) Bilateral division of the 
lumbar splanchnic nerves (two to four in number) is the operation 
of choice, according to iTelford and Stopford. «*’■!♦ 

The modern operation, therefore, aims at removing the sympathetic 
nerves to the affected portion of the bowel without damaging the 
supply to the bladder or lower extremities, and this is most certainly 
accomplished by bilateral division of the lumbar splancbnics. If this 
is impractical in any case, a useful alternative is^perivascular inferior 
mesenteric sympathectomy. 

_ Diet, aperients, antispasmodics and enemata should always be 
tried m mlder cases, and are essential adjuvants to surgery in more 
advanced cases. ® ^ 

As already pointed oi 
of intra-mural fibrosis of 
lesion. The potentiality 
the extent of its failure sc 
by spinal anaesthetic and 
a full restitution of func 
prolonged post-operative 


It in discusing general pathology, the degree 
t e colon increases with the chronicity of the 
o the gut to contract to its normal size, or 
j to do, will have been investigated previously 
raj e.vamination. Colonic fibrosis prevents 
ion y sympathectomy, and may demand 
care. 


cases are fomd^trdXLte^vohrta*-/'’’ majority of 

points out, there appears to be J spontaneously. As Flint 
This may be due to ■ tendency to relapse in some cases. 

(O) ^adequate removal of all sympathetic fibres. 

diSSn.”' I’““y“I“‘'‘otio fibres by too extensive 
W Intra-mural fibrosis on-ing to chronicity. 
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It should be prevented as far as possible by more careful attention to 
operative technique, together %vith careful selection of cases, and 
treated by re-education of the bowel musculature by colonic lavage 
and medical attention. 


CHRONIC CONSTIPATION AND DIVEBTICULOSIS 

Chronic Constipation. The striking results obtained from sym- 
pathectomy in megacolon have led many workers to adopt similar 
treatment for chronic constipation. In view of the slight under- 
standing of the causes of chronic constipation, cases shovild certainly 
be given a full course of medical treatment before operation is con- 
sidered. In addition to the already well-knouii methods of re-education 
of the bowels by diet, aperients, exercises, fluids and colonic lavage, 
it must be emphasised tliat cases may be benefited by stimulating 
the parasympathetic, as we have already pointed out. 

Tlie specific parasjTnpathctic stimulant is acetyl-choline, and its 
effect may be augmented by the exhibition of prostigmin. Many cases 
of sub-acute or chronic constipation have been improved to such an 
extent by a course of injections of acetyl-choline as to render sym- 
pathectomy unnecessary*. If all medical treatment fails, the condition 
of the colon should be investigated by means of X-rays. An opaque 
meal is administered by mouth and its passage through the alimentary 
tract observed at 24-hourly intervals imtil it bas all been evacuated. 
It is, of course, essential that no aperient be given during the investiga- 
tion. The degree and site of stasis are observed, and also the presence 
of ballooning or spasms of the colon. Retention of a large proportion 
of the meal for 7 days is a common finding, and two or three weeks, 
or even months, by no means uncommon. The most usual site of 
retention is the pelvic colon, which frequently shows ballooning and 
lack of haustration. 

The degree of improvement likely to follow operation may be 
gauged by ; 

(1) Giving the patient a spinal anaesthetic after the stasis has 
been observed for a reasonable period, say 7 days, or 

(2) Repeating the examination and giving the spinal anesthetic 
when the meal has reached the known site of stasis, usually 
the second or third day, or 

(3) Administering a barium enema and following this with a spinal 
anaesthetic as in the investigation of Hirschsprung’s disease. 
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Cases showing a satisfactory response may hopefully be submitted 
to an operative procedure similar to that advised in cases of Hirsch- 
sprung’s disease. 

Hesults. Many workers, including ourselves, have obtained 
dramatic results in many cases of chronic constipation, the bowels 
bemg opened without artificial aid Avithin a day or two of operation, 
where previously they had been confined for many weeks, or only 
evacuated with large quantities of purgatives or with cnemata. It 
must be stated, however, that some cases do not respond favourably 
and some of the good results relapse. For discussion re this see under 
Hirschsprung’s disease above. With increasing care in investigation 
prognosis is becoming more certain, and with increasing skill in 
technique the percentage of cures rises steadily. 

Divertictilosis. (See page 950.) 


disease syndrome which he names "Renal 


B. The Urinary Tract. 

(o) Kidney. Renal Sympathetico-tonus. 

Harris describes 
Syrapathetiqo-tonus.’ 

r nephropathy in which a neoro- 
ia Mhaterti anr 7' '“““8 "“Ptying of the renal pelvia, 

pathetic nervous system is noted T’ “ typer-excitable sym- 

tlysfunctiontheprolLvedspasmatth ^ !'»>g-rtanding cases of this 

a secondary fibrosis in may cause 

The es^en.iar:;:npS T"" ‘'-e- 

mth the stage of the disease (see (.^^7 f 

poranly relieved by the hvnnd.™,- ■ ° “ all cases being tein- 

obatmetion is present of eserine, unless organic 

On chnical examination, the physical signs are : 

^'ornial flndingl’on P*'"’ 

Normal renal ^ '^animation. 

ion except m the later degrees of Stage III. 
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These patients arc liable to attacks of pyelitis which may result in 
adhesions and secondary changes, occasionally bringing about organic 
obstmction to the renal pelvis. 

Investigation, (i) Eserine. This dnig is injected hj-podermically 
in doses of fiir gr. and is of groat value in the investigation of this 
disease, viz. : 

(1) It gives temporarj’ relief to the pain of renal sjunpathetico- 
tonus. 

(2) It enables one to confirm (or othennse) the diagnosis prior to 
operation by an injection combined with visualisation in pyeloscopy 
and pyelography. 

(3) At operation it is again useful to confirm the diagnosis. 

(ii) Pyciograpliic Methods. Visualisation of peh*ic muscular move- 
ments is possible by pyeloscopy after ascending or excretion urography. 

Serial radiography after a pyclogram gives a good permanent 
record of the changes in the pelvis. 

Ordinarj' pyelography, if combined with radiological estimate of 
the emptying time of the renal pelvis, is quite sufficient for routine 
purposes. 

The normal emptying time is about I cc. per minute with watery 
opaque media, e.g. if 10 cc. of fluid are injected into the pelvis, there 
should be little or no shadow when X-rayed in ten minutes’ time. 

Any outlining of the pelvis or calyces at this stage is regarded as 
evidence of retention. The denser the shadow the greater the stasis, 
i.e. delay in emptying time. 


STAGES OF THE DISEASE 

I. Stage of Over'cxeriion or Hyper-irritability, where systole pre- 
dominates and frequent irregular and inefficient contractions of the 
calyces and pelvis are present, many of which are not transmitted to 
the ureter. The emptying time of the pelvis is delayed; pain is 
colicky in nature ; hmmaturia may be present. Eserine brings about 
painless emptying of the pelvis. 

II. Stage of Exhaustion. Here definite obstruction at the pelvi- 
'^teral junction is present and diastole of the renal pelvis predominates. 
Emptying is completely held up as estimated by pyelography. Pain 



31C0 POST-GRADUATE SURGERY 

is a more prolonged dull ache. Eserine gives the same effect as in 
Stage 1. 

III. Stage of Paralysis. Hydronephrosis of pehdc tj'pe has now 
developed. Tliis is the stage of retention ^vith overflow, and is 
characterised by attacks of severe renal pain. Eserine gives complete 
relief of pain unless organic obstruction is also present. 

Diagnosis. 

(!) Unilateral renal pain relieved temporarily by eserine; after 
which recurrence takes place. 

(2) Pyelographic X-ray eridence of renal stasis involving the 
pelvis and calyces, again relieved by eserine. 

(3) Absence of demonstrable organic cause of the obstruction, 
except possibly in old-standing cases. 

t). 'k'T “ hypertonic knee jerk on the same side of 


is carH^r^!* syrnpathectoiny is the operation of choice and 

with “”<> 'hould not be combined 

witb nephropexy or decapsulation. 

above tL°reSft!'li!* tigidly resWcted to the type of case described 

veuaUympShectoiy aW 

to w” in''''? 3” “<''3““” 

obstruction. the secondary organic 


lumbar incision and the ®^*^-peritoneal]y by an adequate 

possible. neiuivitafvtS^^^^^ 

hkeivise the first inch of the ureter tl, "3‘Pod towards the tadney, and 
pelvis, on both aspects are den,, l . wtetero-pelvic junction and the 
nervous elements), Aii inicction nf ** “dventitia (containing the 
>3 useful to confirm the absence nf “3 33ie end of the operation 

After expo,sing thrill f '’h^truotion. 

•«t is also finable. M^in" .j!' denervation, the eserine 
contractions of the pelvis are J ®J«ction, regular and powerful 
ptonded that no organic obstru^Lris p4s“nk‘' 
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If the pelvis is empty wlicn seen, it may be filled with saline by 
jiieans of a fine needle in order better to demonstrate the test. 

Plastic operations on the pelvis for hydronephrosis should always 
be combined with a renal sympathectomy. 

(b) Sladder. 

“ Cord Bladder.” The condition laiown as ” Cord Bladder,” 
wliich has been mentioned \indcr Clinical Considerations (Chapter IV), 
may follow pathological lesions of the lower part of the spinal cord. 

Retention of urine (often with overflow) occurs from predominance 
of symp.athetic influence. In these eases a presacral neurectomy may 
bring about considerable improvement by allowing the parasym- 
pathetic to act unopposed, i.c. to produce relaxation of the sphincter 
and contraction of the bladder musculature (detrusor). 


C. Th Thorax. 

Asthma. Vork is progressing at the present time in many centres 
on this difficult subject. Variable success has been attained by attack- 
ing the sympathetic ganglia in the mid-dorsal region which supply the 
pulmonar}’ plexxises, either by excision or by injections of alcohol. 
Some workers combine this uith resection of the vagi, but the matter 
IS still 5 u6 judice. 


VOL. n. 
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The Si'MPATHEiic Afferent Nerve Pathways 
(I) From the Bead. 

Tngamnal Bairatgia. This distressing complaint is known to be 
eitniordmardy resistant to injection treatment ; only 2 per cent of 
cases following alcohol injection have permanent relief. Semi-per- 
ma^nt relief is obtamed with slight risk in the large proportion. 

e°Slv’hv *h >>r ‘>>6 general conitim, and 

especially by the mental condition of the patient, usually gives a 

S n ofthr " “ rec^ere 

^s s esueet 6‘''® These resistant 

^paS di, t" ‘“SUystrung neurotic patients prone to 
She 1 ‘he cervico-dorsal 

dramatic rmItl™’auV '"‘h “''oiol, has been followed 


(2) F Tom the Viscera. 

To be 

condition must be very exten treatment of this distressing 

upwards as high as the oriEiT'iH tn extending 

indicated, as well a, resection of ti.' “‘“'“t meienteric artery is 
Sympathetic chains. In Pof* " • • ^ lower part of both lumbar 

only transient, o^ino to f 1*?^**^*^^’ gained is usually 
process. extension of the malignant 

literature, we felrthrtthrr the reports in the 

done as a routine at the sam.^™‘“" “ '^hile, and should be 
moperability. tyy,,. ^ “ the laparotomy which confirms 

Dices tills opinion. 
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(3) From the Extremities. 


CAUBALGIA 

A painful extremity, accompanied by a hot, burning, spasmodic 
pain in the palm of the hand or sole of the foot, with serious, trivial, 
or no apparent cause, has long been felt to be due to sympathetic 
dysfunction. Section of peripheral sensory nerves has frequently been 
disappointing. Tlie sympathetic nature of the origin of the pain may 
definitely be proved by a temporary blockage of all sympathetic 
ner\'es to tho region, by means of a local anccsthetic, viz : injection 
into the stellate ganglion for the upper extremity, lumbar para- 
vertebral block for the lower extremity. Causalgia has been found to 
be cured by a destruction or excision of the sympathetic ganglia 
controlling the affected limb, and in many cases is completely relieved 
by a peri-arterial sympathectomy. 

Painful Amputation Stumps, Painful Ulcerative Lesions. Amongst 
the most difficult patients are often those with painful amputation 
stumps. They ore notorious for succumbing to morphinomania or 
suicide. 

Pathology. (1) Normal Phenomenon. The normal sensation 
after any amputation is the illusion of the presence of the amputated 
limb. The upper part of the centripetal conductor nerves still being 
present, the sense of the presence of the limb is only a simple physio- 
logical phenomenon, resulting from the disturbance of these axis 
cylinders. 

(2) Pathological Phenomena, (o) The illusion of pain in the 
absent limb. In some amputated limbs painful neuromata form at 
the end of the nerves, the pain usually beginning some years after 
amputation. That the pain is present in the neuroma may be proved 
by injecting it with novocaine. If the neuroma is excised, it only grows 
again very quickly, but the case can usually be cured by sectioning the 
nerve at a distance, and then re-suturing it with minute care so that 
the minimum of neuroglia is formed at that point. 

(b) Sympathetic pain in the stump. Around the neuroma may 
he formed a hard mass of fibrous tissue, and usually the most painful 
fiistuibances in amputation stumps are caused by pain reflected from 
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The Sysitathetic Afferent Nerve Pathways 
(1) From the Head. 

Trigmiml Neuralgia. This distressing complaint is known to bo 
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( 2 ) From the Viscera. 
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CHATTER IX 

Syjipathetic Diseases in Relation to Gynecology 

The development of the surgery of the sympathetic nervous system 
from the gynfficologicnl aspect lies largely to the credit of the Freimh 
school, commencing vvith the pioneer work of Jaboulay in 1898. e 
was able to give at least temporary relief in cases of pelvic neuralgia 
by dividing the sacral sympathetic nervous connections after disartic- 
ulation of the cocc>-x. Lcriche in 1921 investigated the effects of pen- 
arterial sympatliectomy of the internal iliac artery, but H J e 
work of CoU6 and Dechaumc in 1925 that Bnally clarified the position 
and estabUshed the undoubted value of sympathetic operations m this 
field. . , , 

All such procedures aim at the abolition of pelvic pain by the 
appropriate interruption of<aflerent sjTnpathetic fibres, or teflex pat s. 
Though precise knowledge of the exact relay stations and of the cen ra 
connections is still very obscure, it is a fortunate fact that there are 
certain local strategic points where surgical attack may be convemen y 
and efficiently directed : 

(1) The nerves in relation to the uterus pass through the superior 
hypogastric plexus or “ presacral nerve. 

(2) The ovary is supplied by a sympathetic plexus accompanying 
the ovarian artery. 

(3) The plexus surrounding the internal iliao artery receives 
afierent fibres from the vulva. 


It follows, therefore, that lesions in these regions may 
by resection of the presacral nerve, and peri-arterial sympathectomy 
of the ovarian and internal iliac arteries respectivelj . 

Cotte in 1926 noted six gynmcologica! indications ; 


(1) Dysmenorrheea, of intractable type. 

(2) Uterine hypoplasia, accompanied by scanty and p 


menstruation. 
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this to the periphery by ^rmpathetic fibres. In addition to pain, 
trophic and other vasomotor phenomena are present. In this type 
injection of novocaine into the neuroma has little or no effect, and 
denervation of the neuroma by neurotomy is without avail. In high 
amputations, peri-arterial sympathectomy has usually a happy and 
lasting result. In lower amputations, injection or removal of the 
sjTnpathetic ganglia will he found necessarj'. 

(c) Extremely painful hyperaesthetic stumps. Rare cases with 
extreme hyperesthesia to light touch, but mthout pain to a firm grip, 
are probably due to a true neuritis spreading up the main nerves and 
affecting the meninges and cauda equina. 


CTiniMl Considerations. The pain, which is situated in the stump 
ratler than in the absent limb, is nearly always constant, and may 
amoimt to absolute torture. Therefore a complaint by a patient of a 
pamM stump must not be taken Ughtly, and a careful examination 
should quickly be undertaken in order to find out the mechanism of the 
M » morphinomamae, 

notrnlTwlir: Ti^oSe^ednervesdo 

ShtheXbenTfitrt '“''fT '5° radio-therapy or 

Uftil a new one 

in patients whotavlTotwme'’m'°"h-''’'’'^'^-'’‘’ 
operation must be carefully decided beSXnr^’ 

ne^rn-ia*ttt™‘,'™'’’ “ “'“rotomy of the affected 

(2) sZlTr 1 Wd do-"- 

gauglioneclL”^^'” P^ arterial sympathectomy or 
the correct choice'of treatmen””"^”'*^ “niesthelio injections aids in 
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motor in functibn. In genital hypoplasia it may well he that the 
relative deficiency of muscular tissue compared to connective tissue 
permits an abnormal degree of venous stasis during menstruation. 
Pressure upon, or tension of, the uterine nerves may reflexly set up 
uterine contractions that arc responsible for the tj'pical spasmodic 
pain. 

(c) There may be a neurotic or even liysferical basis, and in these 
cases operative inter\'cntion is strongly contra-indicated, but if the 
ne^^’ons element is only a contributory factor, the operation may still 
be considered (Cannon). 

(d) Disturbance of the complicated endocrine balance may be at 
fault. The. hormones, in all probability, exert their respective actions 
independently of the nervous control, but their effects may be con- 
ceivably influenced by alteration of the vascularity of the part (experi- 
ments of Bonin and Courrier in 1929). 

(c) Cottc was able to demonstrate inflammatory changes (peri- or 
intra-fascicular sclerosis of the nerve with frequent neuroma formation) 
in excised portions of the presacral neivc itself, which opens up the 
possibility of dysmenorrlioea being sometimes due to a presacral 
neuritis. 

In all these cases, resection of the presacral nerve effectually 
interrupts the passage of abnormal impulses along the sympathetic 
pathways, from whatever cause. 

Sderocystic Degeneration of the Ovary. This gynecological bHe noire 
represents a very real and ever-present problem. It may be associated 
^th dysmenorrheea or dyspareunia, in which cases it is likely to 
respond to presacral neurectomy. The ovarian nerves themselves do 
not pass through the superior hypogastric plexus, and their total 
extirpation is a more difficult and less satisfactory procedure. It may be 
achieved, however, by perivascular stripping of the ovarian artery at 
Its Origin from the aorta, or less satisfactorily in the utero-ovariaii 
ligament. 


Kratirosis Vulvw. In cases of intractable pain due to trophic 
disturbances follo^ving ovarian deficiency at any age, peri-arterial 
sympathectomy of the internal iliac artery may give great relief. It 
IS, of course, essential to differentiate this condition from leucoplakia 
'^Ivse, a potentially pre-cancerous condition. 
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(3) Jlenorrhagia of ovarian origin. 

(4) Pelvic neuralgia. 

(5) Vaginismus. 

(6) Sexual neuroses. 

To these may be added cases of severe pain, due, for example, to 
kraurosis vuIveo and inoperable pelvic neoplasia. 

Though most of the work is still in the comparatively experimental 
stage, there is no doubt that enormous benefit may be secured in care- 
fully selected cases of dysmenorrhoea. The outstanding principle that 
arises from the available data is that a sympathetic operation must 
never be undertaken in the presence of an organic gynecological lesion 
as a substitute for rational treatment of the causal condition. It may, 
however, be a useful and important adjunct. 


Dysmeimrhaa. Though this term means literally “ difficult ” 
menstruation, and it is usual for civilised women to experience some 
degree of discomfort merging into vague pain while they are “ unwell.” 
e erm genera y is used to indicate an abnormal degree of menstrual 

<”■ pleasure. The con- 
dition may he divided into two classes ; 

SyorgeneraUy!" abnormality either 

has “"<1 ‘ho 

Plasii, e.g.\he “ ^chta^■''uterli^ wdtV'”®™* .“‘““f hyP", 

pm-hole ” os extermim • k,.i. ^ ™ conical cervix, and 

obscure. Such cases aro i*i n exact cause of the pain is 

''■hich is at least temporary *'ma^ following parturition, or relief, 
In both cases the benefickl ofr^ dilatation of the cervix, 

development from the “ infantile further uterine 

. these avenue<i - v . 

intractable cases may be nf on melioration, sympathectomy in 

is not quite clear. Davia }ias though again the rationale 

of the uterine nerves terrainaf Jj®*^o^trated the fact that moat 

corpus uteri in contrast tn ti, the capillaries, especially in the 

1 the cervix, and he infers thatLy are vaso- 



CHAPTER X 
The Kinetic System 

Under the term Kinetic System arc included those tissues especially 
associated \nth the control of encr^* exchanges in the body, viz. . the 
sympathetic ner\'ous system, the adrenals, and the thyroid gland. 
Since 1921 attempts have been made to control the energy-transforming 
diseases by operations on the adrenal sympathetic system. In con- 
ditions of hyper-irritabilitj'' or pathological stimulation of this system, 
denervation of the adrenal glands has been recommended as an effica- 
cious method of treatment, pro\'ided no psychological condition is 
present, e.g. psychoses, psycho-neuroses, or hysteria. 


(i) Neuro'circidatory Asthenia. 

This is a state of a>Tnpathetic hyper-irritability, not due to hyper- 
th)Toidism or psychic causes. 


Symptoms. The cardinal B>Tnptoms arc nervousness, weakness, 
and palpitations. Restlessness, easily induced fatigue, and constipation 
are frequently associated. 


Physical Signs. The patient has anxious facies and mydriasis, 
often with hippus, together with flushed skin, dermographia, and cold 
moist extremities. Tachycardia, sometimes paroxysmal m type, may 
occur from trivial causes. The glucose tolerance and basal metabohe 
rate are normal. In a marked cose the following tests are found to 


be positive : 

Viscero-ocular reflex : Epigastric pressure causes pupillary dilata 

Soma°!^>s reflex ; Deep inspiration causes pupillary dilatation 
Erben’s reflex: Flexure of thighs and trunk causes slowing of the 
pulse-rate. 


Treatment. The operation is adrenal denervation, i.e. the severing 
of the sjunpathetic nerves to the adrenal gland, care being taken not 
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Post-operative ResttUs. Resection of tlie superior hypogastric plexus 
bas no deleterious effect on the normal menstrual cycle. It is usual to 
obtain a “ pseudo-menstruation ” urithm 48-72 hours after the opera- 
tion presumably due to intense uterine congestion, but the next 
“ period ” follows at the normal time. Rectal and bladder functions 
are not impaired, nor is there any interference with the processes of 
pregnancy and parturition. 

Cotte, in a series of over 200 cases in which sympathectomy was 
combined with any necessary corrective procedures, reports that the 
results are far superior to those obtained when the ordinary gynmeo* 
logical measures are carried out alone. 
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spinal anjestliesia (up to the second thoracic segment), which, in the 
absence of permanent tissue changes in the vessels, vdW abolish or 
greatly reduce the blood-pressure response to cold stimulus. 

(A) Adrenal Denervation. As a result of tliis operation the patient 
becomes more stable and less nervous, and headaches are relieved. 

Charles records an interesting ca«c of paroxysmal attacks of hypertension 
over a period oi two years in a woman of 33 years. The blood-pressure rose to 
300-330 mm. Kp. and was accompanietl by severe headaches. The duration of the 
attacks varied, the llood-prc&sure being normal between them. At the laparotomy 
an encapsuled vascular tumour was removed from the retroperitoneal tissue adjacent 
to the left adrenal gland. Microscopy showed hyperplastic ganglionic nerve tissue. 

Ttesult. 'When the patient was seen 5 years later, the blood-pressure was normal 
and the patient was quite free from s^Tnptoms. 

In the literature are recorded several cases where disturbances of the blood-pressure 
were associated with tumours along the sympathetic chains in the mediastinum and 
upper abdomen. Tho majority of these proved to be malignant, but one or two 
were pathologically alrailar to tho type described here. 

Por technique of Operation of Adrenal Denervation sec page 3202. 

(B) Splanchnic Nerve Resedion. Studies on essential hypertension 
and the effect on this condition of section of the major and minor 
splanchnic ner\’cs have been carried out by Bro\Mi, McK. Craig and 
Adson {Proceedings of Mayo Clinic, Sept. 5, 193-1, p. 538). 

Operative Technique of Splanchnic Nerve Sedion, The method of 
choice is the posterior intra-diapbragmatic approach, the nerves being 
sectioned as they descend through the diaphragmatic crura. No 
luiusual risk or untoward post-operative discomfort resulted, nor 
were any sjTuptoms referable to the partial denervation of the 
splanchnic circulation. 

Results. There have been- encouraging results in carefully selected 
cases, but the number of patients treated is as yet too small to attempt 
to draw definite conclusions. 

(iii) Hyperthyroidism. 

It has been suggested that hyperthyroidism occurs because the 
gland is very responsive to the requirements of metabolism, and 
excessive demands are made upon it by an upset in the adrenal 
sympathetic system. It is notable, too, that the factors causing 
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to injure the blood supply. (See under “ Operative Treatment.”) 
The opposite side is denervated ten to fourteen days later. 

ResuUs. On the day after the operation, marked amelioration of 
all symptoms shoTild occur, namely, lessening of heart-consciousness ; 
less nerT,'ous tension ; diminished sweating ; warm skin ; less restless- 
ness, Later but inconstant results are a disappearance of the associated 
constipation and indigestion. If these improvements are not nbted 
after tie first denervation, the second should not be done, as the 
diagnosis is incorrect. Geo. W. Crile has reported 03-8 per cent cures 
m 76 cases submitted to bilateral adrenal denervation. 


(ii) Essential Hypertension. 

in the medical treatment of 

nervoiis'T't ptocedures upon the sj-mpathetic 

Zd met value in rediiLg the 

blood-pressure and alienating the symptoms. 

mait atrmin i ^'bondly, division of the 

“rrc:mhi:arn.^^'^“""' -s'y 

pathetic “y operation on the adrenal sym- 

Ui^irbwrprett:”n thr"*"™ 

arterioles. presence of organic narrowing of the 

0) — vasmdar 

duration™”*' suitable cases are those in young patients and of short 

pressure reaction of a'S cdfstimul^ ™ *'*''^ disease is the blood- 
^ ^^^al Eespo7ise Temn 

11 mm. systolic and 88 Wood-pressure averaging 

iJi ^ypeTten.<iio)x years 

clmiMl or sphygmomanometrirexa'm™"?*"™ recognised by 

Hood-pressure to cold stimulation “ response of 

the normal subject. Tt k ti, ” 1 .. three times that observed 
^JT^rsensitive vasomnt abnormal response is 

, Ti>e degree of organic Tl 

Jir erioles may be ascertained tn spasmodic, change in the 

turned to some degree by the induction of a high 



CHAPTER XI 

HETHODS of Im’ESTIGATIOS 


Althougii it is true that 90 per cent of cases of sympathetic 
dysfunction can he diagnosed on symptoms alone, all cases must be 
subjected to a thorough clinical examination. Specialised methods of 
investigation are not only a further aid to accurate diagnosis, but must 
also be undertaken in the majority of cases in order to determine : 

(1) The exact degree of pathological change present ; 

(2) The beat mode of tre.atment ; 

(3) The prognosis. 

Ciiniai! Invcsiigalion. When taking the patient’s history rareful 
enqmry must be made of bis habits, uith special reference to alcohol, 
tobacco, and the partaking of rye bread. 

An ordinary routine examination is undertaken of all patients, 
including a most careful elimination of all possible septic foci, eet , 
tonsils and sinuses are under suspicion in all cases, and if necessary 
radiography and bacteriology must be utilised in order that no focus is 
overlooked. The systolic and diastolic blood-pre^ures are always 
recorded, and all peripheral pulses palpated, e.g. in 50 per cen o 
cases of thrombo-angeitis obliterans, pulsation in the anterior an 
posterior tibial arteries is absent and is palpably diminished m 45 ot 
the remaining 50 per cent. 


Pathological Investigation. Every case of established or suspected 
Sympathetic disease should have a Wassermann test o e o , 
and urine and blood sugar examinations. 


Special Methods of Investigation. The groups under which these 
special methods ot investigation fall may be classified as follows . 

I. The peripheral blood-vessels. 

II. The vdsceral blood-vessels. 

III. The alimentary canal. 

IV. The renal tract. 
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thjToid crises in patients with hyperth3rroidism are those conditions 
which cause an increased output of adrenalin, namely, pain, emotional 
excitation, focal infection, hemorrhage, and asphyxia. 

In this view adrenal denervation is a logical method of treatment. 
The operation is not proposed, however, as an alternative to th}Toid 
operations, but rather as an aid to treatment in those cases of recurrent 
or residual hyperthyroidism following operations upon the gland. 

The adrenal denervation may be combined Avith a further removal 
of th}Toid tissue. 


(iv) Diabetes. 

In those cases of diabetes associated with hyperthyroidism the 
former is cured in 65 per cent of cases by the operation on the thyroid. 
^ the remaining 45 per cent the diabetes may be benefited by adrenal 
enervation. Upon pure diabetes mellitus adrenal operations have 
not produced any appreciable improvement. 


(v) Epilepsy. 

of tlieory that epilepsy results from rhythmic hyperactivity 

bebs tTe X condition, these glands 

Sses of end Mnetic system. In a series 

bybdateral adrenal denervation there was 
third of patients apparent cure of the disease in ahont one- 

This meLd of treat**'" ’i™''™'’'’'' ^ ™provement was noted (Crile). 
yet, and there remains m„:i Tk sUro Te “ 

('i) Peptic Ulcer. 

in the treatment orpeptt" llrarandt'C"'’ operation 

those cases where i ^ ^ secondary measure in 

Although a high perlnt at of '<>“• 

■itetature, the IsriTattll Tert- 

sub^judice. nervation m this disease remains 
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method of testing the vasomotor mechanism, especially with reference 
to the peripheral circwlation, is by recording a series of skin tempera- 
tures before and after alteration of the environmental temperature. 


Technique. The patient lies naked, except for a perineal pad and, 
in the female, a brassiere, in a warm room of constant temperature 
(25 degrees Centigrade (77 degrees 
Fahrenheit) is the optimum). At the end 
of one hour skin temperature readings arc 
taken at previously marked spots on the 
surface of the body (sec fig. 1780). 

The only instninient necessary for the 
estimation of skin temperatures is a simply 
constructed thermometer, almost identical 
^vith the ordinarj* clinical thermometer, 
except that it has not the “ clinical ” 
principle ; that is to say, the mcrcuiy 
from a small bulb can move freely up or 
down the capillary tube, and each reading 
may be taken in a very few seconds. We 
have had a large number of these thermo- 
meters made for us by L. H. Marks (sec 
fig. 1787). These are graduated from 65® 
or 70® E. to 105° F. on one side of the 
magnifying column, and from 20° C. to 
42° C. on the opposite side. We have 
found them accurate, rapid in action, 
and to have given uniformly excellent 

results. Expensive and cumbersome electrometric thermometers are 
unnecessary, and are no more accurate than the thermometer here 

I'or'a'li practical purposes we now find it silffioient to take the mouth 
temperature and the following points on both sides o , 7 • 



Ftg. 1787 .— Th* Skw Tb«**ioiict*R. (®S ^ 

axilla, elbow, wrist, inteidigital spaces, tips of digits , fTipcp 

ankle, interdigital spaces and tips of digits. A grap is ma e ® 
readings (fig. 1788). The subject is then completely covered, except for 
the face, with a warmed, light rubber sheet and wrapped m three 



3174 


POST-GRADUATE SURGERY 


I. The Peripheral Blood-vessels. The vasomotor centre in the 
medulla is sensitive to changes in the body temperature of from 
0 01® C. to 0-04® C. One of the chief functions of this centre, and of the 
vasomotor system as a whole, is the control of the body temperature 
by means of the regulation of heat loss and gain from the skin in 
response to changes in environmental temperatures. This control is 
obtained by variations in the degree of constriction or dilatation of 
superficial capillaries, arterioles and venules, and is of necessity 
associated with variations in the skin temperature, which is low 
with vasoconstriction and high with vasodilatation, and changes from 
moment to moment throughout the whole of life with alterations of 
environmental temperature. 

In ordinary daily life, the peripheral vessels of exposed portions 
of the body, and of the extremities, may be said to be in a condition of 
physiological constriction when the being is up and about. This vaso- 
constriction only relaxes in the portions of the body covered by warm 
clothing, or m a warm room, or, most thoroughly of all, upon going to 
bed, wherein the temperature becomes sub-tropical in approximately 
one our. y this time the temperature of the sldn over the whole 
body attains an almost uniform level of somewhere in the region of 
It. of possible exception of the closed 

abeyance ^ vasoconstriction is in relative 

pomted out 'T' vasoconstriction leads, as we have already 

^Ses and7h ‘to arteries and 

p“a' “ „f W : into play which would 

vetseriaTto rt' f ■ f f “ “"O'*' oubjert, the damaged 
therefore, give on the ont htad*” ‘«mperature readings, 

dilatation still possible in the aflectT'^f 
degree of fibrosis and organic chtt ™ 

'on of vasoconstrictors m^ay be attained by : 

(1) Increase of environmental heat, 

(2) General fever. 

(3) A general anajsthetic. 

(4) A local, regional. 


iVctWs Invesligafion of a 1 

ricnce the sunplest and perhaps the most efficacious 


or yasoconstridive Disease 
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woollen blankets (see fig, 1790). One hour later, the skin temperature 
readings arc taken at the Bnme points, and a second graph is made. 
In a normal patient, or in one with such early vasospasms that no 
fibrosis has occurred in the walls of the peripheral vessels, the second 



graph becomes almost a straight line at or a little below the level of 
the mouth temperature (sec fig. 1789). A limb which is the seat of 
organic arterial disease shows in the first instance a skin temperature 
some degrees lower than a normal Itmb, or than the opposite limb if 



Index 

unaffected by the disease. On increasing the environmental tempera- 
ture, the amount of rise in skin temperature is proportional to the 
ability of the superficial vessels to dilate ; in other words, it indicates 
the proportion of muscle to fibrous tissue in their walls. 

By this method the patient is put to no discomfort or pain. Apart 
from a simple skin thermometer no special apparatus is required, and 
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I!l A CASK or RaITXaCD’S DlSKAtC. 
fnclfX“<, 

Of the other methods nvailable to produce inhibition of vaso- 
constriction none is more satisfactory than the foregoing, and all ore 
accompanied by greater discomfort to the patient, and more trouble 
for the investigator. Tlicy are therefore simply enumerated : 

(A) Skin temperature readings are recorded during variation in 
the enwonmcntal temperature by a radiant heat bath or by immersion 
of the extremities in water at 45® C. 


c 



T^ewK (R). 
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the test can be carried out in a warm consulting room, or, as we find 
very satisfactory, in a warm anaesthetic room adjacent to an operating 
theatre. From the recorded temperatures, Brown estimates a “ vaso- 
motor index.” The index= 

Skin Rise — Mouth Rise 
Mouth Rise 

It has been found that operation is not advisable unless the index is 
1’5 or more. In our practice this index has not proved as valuable 
as appeared at first sight. 



mental Lat, environ- 

by other methods, compared ,Tith”th’”“ 
opposite, i£ non-affected^llml, • 
of the proportion of re™ve^"';,:i“ “ 

tomy (see fig. i78g\ m|^ , expected by syrapathec- 

accurately estimatcfl T.r/^ ^ organic change is therefore 

result that may be c^Ttam, and the ultimate 

investigator and mav operation is obvious to the 

Skin temperatnrJ etfr^n •? “"<5 

amputation is safe in thnttd indicate the level at which 

this procedure is 


s IS necessary. 
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(E) A whole limb may be investigated by paravertebral sym- 
pathetic nen'C block. 

For the upper extremity: stellate and second thoracic 
ganglia. 

For the lower extremity : the lumbar ganglia (see fig. 1794). 
This method is especially valuable in difierentiating 
sjunpathetic from other types of pain. 

(F) Both lower extremities may be investigated under the influence 
of a spinal anesthetic (sec fig. 1781). 


OTHER SrECUU TESTS 


Some workers have deemed it ndvis.ablc to test the subcutaneous 
temperature. This, of course, demands .an electrometric thermometer, 
attached to a fine needle, which is p.assed into the subcutaneous tissues. 
It would appear to be unneccssarj-, and furthermore, less trauma 
than this has precipitated gangrene in cases of peripheral vascular 
dlSG&S6 

The capillaries themselves may be obsera-ed microscopically, and 
tteir size and movements noted. 

The degree and area of sweating is sometimes of interest, though 
perhaps more important is the area over which sweating is a o is e 
after paravertebral nerv'e block. 


Calorimetric Esiimalions, i.c. estimations of heat elimination from 
a limb. Stewart’s calorimeter is used to record the rate of heat elimina- 
tion from the limb under similar conditions to those used for skin 
temperature records and gives similar results (fig. 1797). 


Oscinomdric Eeadings, mth a Pacbon’s oscillometer, show varia- 
tions in the changes in pulse volume in different con i ions o ° S 
vascular disease, with special reference to the larger vesse . ® 

uses a delicate plethysraograph which, adjusted on a ^ 

changes in the pLe volume of the digit. A bubble m a ^ 

indicates the volumetric changes, which are recorded photographical y. 


:c. of one in a 


The Histamine Test. Intradermal injection of 0-1 
thousand histamine (ergamine acid phosphate) oes^ no p 
characteristic weal and flare when the circulation is inadequate. It is 
by no means an accurate estimation of artena isease. 
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/ij. 1795.— A Chart of Ardi TeMpeaiTTBii » ’niBOJiRO A’«QErr» 
OetmRAis rM>s» tawoc# coswno^s. 


(B) Similar skin teraperatnic Teadings are taken both before and 
while the patient is under the influence of a general ancesthetic. 

(C) A general febrile condition may be brought about by the 
intravenous injection of a foreign protein. The most satisfactory 
substance to use is from 25 to 75 million triple typhoid vaccine. 
Typhoid H. antigen has also been recommended. 

(D) peripheral nerves may be investigated by local nerve block, 
e.g. the ulnar nerve at the elbow, the posterior tibial nerve in the caU, 
or the great sciatic nerve in the thigh. 
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If. Vtsccral Vascular Lesions, Rctinoscopy in pigmentary de- 
generation of the retina may be nndertalcen in order to ascertain the 
degree of dilatability possible in the retinal vessels, before and after 
novocainc block of the stellate ganglion or the induction of fever, as 
already described in the appropriate section. 

The indications and methods of investigation mt\i reference to 
angina pectoris have also been previously detailed. 

III. The Alimentary Canal. Spasms in the region of the cardiac 
sphincter, pylorus and recto-sigmoid sphincter, and their methods of 
investigation by means of X-rays after a barium swallow, meal, or 
enema respectively, together with a similar investigation undertaken 
after temporarj' paraI}'Bis of the controlling sympathetic gartglia, 
e.g. paravertebral thoracic or parAvcrtcbral lumbar nerve block, or 
following spinal anmstlicsia, have been carefully described under their 
appropriate headings. 

IV. Henal Sympathctico-Tonus. Radioscopy of the renal pelvis, 
first in the untreated condition, and secondly after either (c) injection 
of eserine, or (6) lower thoracic and upper lumbar ganglion block, or 
(o) high spinal anicsthesia, indicates the advisability or othenviso of 
operating upon this t}'pe of case (see Chapter VII). 

V. hivestigation of Pain of Synijiathelic Origin, A paravertebral 
sympathetic nerve block performed at the appropriate level is the 
most useful test in the differentiation of pain of uncertain origin, and 
gives an accurate estimation of the advisability or othenvise of direct 
attack upon the sympathetic ganglia. The indications for treatment 
are described under “Sympathetic Afferent Nerve Pathways ” (see 
Chapter VIII), and technique under operative procedures (see page 
3188). 
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The Intradermal Saline Test. A weal raised by the intradermal 
injection of normal saline is absorbed more rapidly in a limb which is 
the seat of vasoconstriction than in a normal limb. 

Arteriography. Ordinary X-ray examination of the arteries ^vill 
show the presence or absence of calcareous deposits. An arteriogram 
taken after an intra-arterial injection of thorotrast gives further 
indication of the degree of patency of the larger vessels, and the sites 
at which occlusions occur, but is of no value in distinguishing between 
spastic and organic occlusions. 



*T * fitcc TB> HlSM IS * CABB Ot 

RiT'iioo a DisEAaE. (Sun c**b Fkj. 1775.) 
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Y. Lastly nil cases, even though submitted to surgery, whether 
by direct attack upon the sympathetic nerves or ganglia, or 
by amputation, should have concomitant and subsequent 
medical treatment. 

Treatment may be classified as follows : 

(A) General Treatment. 

(1) Postural, 

(2) Treatment of the underlying cause. 

(fl) Eocal infections. 

{b) Diabetes. 

(c) Syphilis. 

(d) Other infection, due to constitutional diseases, e.g. 
ergotism, etc. 

(3) Diet. 

(4) Injections, 

(B) Local Treatment. 

(1) Heat. 

(2) Diathermy. 

(3) Radiations. 

(4) Active e.’^erciscs. 

(5) Passive exercises. 

(0) Electro-therapeutic treatment. 

General Medical Treatment. Rest in bed is the first essential, ^vith 
warm light clothing and absence of draughts and cold. If the case is 
not severe enough to warrant confining to bed, and in any case o 
ing surgical interference with the s>Tnpathetic nerves, woollen clothing 
to the extremities, with woollen socks and gloves and fur- or oo me 
hoots and gloves, should be used. 


GENERAL MEDICAL TREATMENT 

Careful manicure and pedicure are important. 


riia. Smoking should be restricted or stopped altogether, and, of 
course, rye bread must he cut out of the dietary to ehmmate the pos i- 
bility of ergot poisoning. Excessive intake of alcohol is injurious, but 



CHAPTER XII 
Treatment 

Under the various sections dealt with above, treatment lias already 
been indicated to a very large extent in the majority. 

In this section it is proposed to outline : 

(1) various medical methods ol treatment of sympathetic 
diseases of the blood-vessels, together with their indica- 
tions and contra-indications ; 

(2) detailed account of surgical treatment, together with 
operative teclinique. 


A. MEDICAL TREATMENT OF SYMPATHETIC DISEASES OP 
BLOOD-VESSELS 

^ types of vascular 

surcical int^rfoT-a ui. experience has shown that 

taken too soon raTer than\M?r'’“*'''‘-° 

as indicatinfT t ^ certam broad lines are recognised 

treatment. The^ Iro^asMoTOf '“vourably to medical 

adequatrconar**’l'”*'' medical treatment, develop 

collateral crculation and can return to work. 

. Those cases which improve rapidly with medical treatment. 

evickn'oe of" pmgreLtn™ u‘ ™ 

pensatiL, and developing circulatory com- 

a limb 80 per cent '*-'“8. “'1 >■»- 
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of its vasodilator action on all arterioles, but particularly on those of 
the periphery, i.c. the skin and muscles. 

Chemical Co»i 7 >osiVio». This is as yet unknouni, but it is practic- 
ally free from albumen. 

Dosage. It is standardised in units (b}* blood-pressure tests in dogs) 
and given by intramuscular injection, from i to 2 units twice a day or 
by oral administration in doses of 9 to 12 units thrice daily. 

Lacanioh This is a nucleoside tissue extract obtained from heart 
muscle, striped muscle and other nmtnmaliaii tissues. Although 
somewhat similar in its action to padutin, lacamol has a selective 
dilator action on the coronary and other larger arteries, contrasting 
with the smaller vessels primarily affected by padutin. 

Thus lacamol is likely to he better for such conditions as angina 
pectoris, whereas padutin is more effective in peripheral vascular 
disease, e.g. thrombo-angeitis obliterans or Raynaud’s disease. 

Carnacion is a preparation made by the Cavendish Chemical Co., 
and is given in doses of ten minims three times a day by mouth, 
increasing by five minims weekly to thirty minims three times a day. 
It appears to have a powerful specific action upon the peripheral 
vessels, and wc have seen several patients derive no small benefit 
from its exhibition. 

Silbert has suggested lowering the blood viscosity by intravenous 
injection of hj'pertonic saline : 300 cc. of 5 per cent saline are given 
three times U’eekly for a monthly course, 

I^cal Treatment. Medical diathermy and the quartz light are 
occasionally useful in encouraging vasodilatation. Buerger’s exercises 
niay assist in restoring muscular power to the diseased vessels. The 
patient’s limbs (usually the lower) are placed for three minutes elevated 
to 60 degrees from the horizontal, then three minutes hanging vertically 
downwards, and then five minutes in a horizontal position. 

An infra-red lamp may be used at the same time. Contrast foot 
baths are often a valuable aid to treatment. 

Passive Vascular Exercises. This method of treatment is advocated 

Hermann and Reid, of Cincinnati, U.S.A. By means of a special 
apparatus called the “ Pavfex ” unit, a limb may be subjected to 
rhythmic and controlled variations in environmental pressure. The 
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it is hardly justifiable to forbid it altogether. A large fluid intalce is 

desirable. 


Focal Infections. It is most important that any such focus 
should be adequately dealt with, e.g. apical dental abscesses, often 
recognisable only by X-ray ; sinus infections ; tonsillar, tubal or 
appendicular disease, etc., etc. 

Other diseases, Syphilis and diabetes mellitus are commonly 
associated with vascular changes and must always be searched for and 
adequately treated if present. 


Aniispismodies. The natural antispasmodic to the sympathetic 
nervous system is stimulation of the parasympathetic system. The 
direct parasympathetic hormone is acetyl-choline, which has been 
found of great benefit in early vasospastic conditions. Its effect Is 
said to be augmented by cserine, and more so by tlie modem derivative 
of physostignune, namely, prostigmin. This allegation is certainly 
true of the abdominal viscera, but we are unaware that it has been 
proved in regard to the peripheral vessels. 


Sp^fc Injections. Of recent years considerable advance bas been 
made in the treatment of peripheral vascular lesions by injection of 
various substances. 

The non-specific protein shock therapy, e.g. : 


\x T.A.B. This has aheady been mentioned in 

^ V V '^^srigation (Chapter XI), The peripheral vasodilatation 

which ensues on artificial pyrexia induced in this way is valuable as 
a means of improving the peripheral circulation. A series of injections 
intervas may result in considerable improvement in the 
m,Mer forms of srtenal diseaso, i.e. when vasospasm only is present. 


Oosage. 

venously. 


25 to 75 million units of T.A.B. are injected intra- 


JI Antigen is also said to be efficacious (Dickson Wright). 

circulation as formed in the pancreas and passed into the 

small amoulTn gland. It is excreted in 

Bayer Products Ltd isolated from the urine by 

mducts Ltd., and named the “ vascular hormone,” on account 
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pressure and suction are transmitted to an air-tight treatment chamber 
which encases the limb, the positive and negative phases being 
controlled both in strength and duration from the dial of the unit {see 
figs. 1798 and 1799). 

In a series of over three thousand treatments to 51 patients suffer- 
ing from advanced organic obliterative arterial disease, the authors 
draw the following conclusions : Calorimetric evidence of an increase 
in the circulation occurred in all cases, and as many as 83 per cent 
gained varying degrees of relief from their symptoms. The authors 
conclude that this form of therapy is the most effective means of 
developing the collateral circulation of the extremities of patients 
with extensive organic obliterative arterial disease. This method of 
treatment is now in very extensive use throughout the United State.s 
of America. 

Eleciro-therapeutic Treatment. Sinusoiial Currents are sometimes 
of value in promoting the remaining healthy vessels to expand and 
function as coUaterab. 


B. SURGICAL TREATilEXT 

flniiojl Operations. Sj-mpathetic Ganglionectomy, Eamisectomy, 
Sj-mpatietic Trunk Section. 

offers the greatest chance of improvement or cure 
in the vast majority of diseases due to sympathetic dysfunction. The 
V, o radical attack are, of course, to remove all 
collateral ™ “ra-® fibres, which results in an improvement of the 

0 a r affected vessels, and 

raav be nrevpnf 1 * 1 . * onset of organic stenosis of vessels 

KiroTorta" tie seat of vasospasm, or 

where gangrene hfsXeal™’** “ay he arrested. In cases 

sympathetic ganglia frequeiwIT"^' “ operation upon the 

a lower level than would otherwise 

conditioL, c.g °thromW in relieving pain in some 
’ ^ ^^romho-angcitis obUterans. 

Indications. All earlv v ..a- 

makes it impossible fm- cases whose economic status 

P for them to afford prolonged medical treatment 
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aspect of which, running vertically downward, is the phrenic nerve. 
The nerve must be carefully retracted medially, and the scalenus 
anficus divided just above its insertion. The second part of the 
subclavian nrtciy is now c.vposed and dissected free, so that it may 
be drawn downwards and forwards. It is seldom necessary to divide 
the thyroid axis, and the vertebral artery should always be left intact. 

Sibson’s fascia is seen attached to the inner border of the first rib, 
from whicli it should be carefully separated, and beneath this the 



pleura must be freed from the inner aspects of the upper three ribs and 
the bodies of the corresponding vertebrse. Lying on the heads of the 
ribs the thoracic sympathetic trunk is seen, and it should he carefully 
raised and cut across just below the second thoracic ganglion. 

The stellate ganglion is easily id^tified as a large mass of nerve 
tissue lying on the head of the first rib. The first intercostal space 
runs from this position, not only in a downward, but also in a definitely 
baclcward direction. The sympathetic trunk may be traced down- 
'^ards into the first intercostal space, where the second thoracic ganglion 
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aie much better operated upon at the outset. All slowly progressive 
cases, and all cases with already established organic changes, should be 
operated upon with as little delay as possible. 

■'I 

OPERATIVE TECHNIQUE 

General liemarls. In accordance witli modern surgical practice, 
adequate pre-operative medication is administered to all patients. The 
choice of general, local, or regional anjcsthesia rests with the individual 
surgeon. In practice, evipan, with or without nitrous o:dde and 
oxygen, has been foimd satisfactory, and may be supplemented by 
local infiltration or a .spinal aua?sthetic. Each operation is a definite 
anatomical study ; careful attention must be paid to tlic identification 
of landmarks, and especially in the handling of nerve structures. As 
these operations are often carried out in loose cellular areas careful 
attention to hcemostasis is essential, and in deep wounds Cushing’s 
clips are found valuable. Where large areas have been opened up, post- 
operative drainage should be instituted for from twenty-four to thirty- 
six hours. After-care is detailed under the heading of Medical 
Treatment, and in certain cases must include special treatment peculiar 
to the condition, e.g. in poliomyelitis the re-educative treatment of 
muscles 


SYMPATHECTOMY FOR THE UPPER EXTREMITY 

stelkc™r' ccrvico-thoracic gaiiglioncctomy, or 

In this operation, the inferior.£crvical and the first thoracic ganglion 
^ua y use as the stellate ganglion) must be removed, together with 
-1 — ^ Oracle ganglion (in order to include the nerve of Kuntz), 

nnd the small intervemng portion of the thoraoic chain. 

the'dLarwr ‘SOO)- Position. The patient lies in 

never more than one and a half ■ v 

the junction of the inner thirf ™ 

and extends thrmmh i.* outer two-thirds of the clavicle, 

will frequently have t^tT The external jugular vein 

head of the stemo-irnct^-j between ligatures. The clavicular 

c-vposing the omo hvo; l incised or retracted medially, 

it Been the hTc^if .T'''- “nd beneath 

o o e scalenus anticus muscle, on the anterior 
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len<4!i. It is first cut across at the outer end and then at its neck ; 
the tip of the transverse process must also be included. The pleura 
is now elevated from the sides of the bodies of the vertebras and the 
thoracic trunk is seen lying in juxtaposition to the heads of the upper 
ribs, but deep to, i.c. anterior to, the roots of the brachial plexus. 
The trunk is divided below the 2nd thoracic ganglion, and to do this 
it may be found convenient to remove in addition part of the 2nd rib. 
The sympathetic is gently drawn downwards and its rami divided 
seriatim, until it is eventually cut across above the upper limit of the 
stellate ganglion. Complete hmmostasis is effected, and drainage is 
seldom, if ever, necessary. The opposite side is usually operated upon 
at the same sitting. As a final step, about half an inch of the spinous 
processes of the exposed cervico-dorsal vertebra) is removed, and the 
wound closed in layers. 


SYJIPATIIECTOMy FOR THE LOWER EXTREMITY 

Lumbar GangUoneciomy. In order to denervate the lower limb of 
its vasomotor nerves, it is necessary to remove that part of tho lumbar 
trunk which supplies grey rami to the second, third and fourth lum ar 
nerves. If an unilateral sympathectomy is desired the approach may 
conveniently be made from the respective loin, or this route may be 
chosen for a bilateral effect, where a transperitoneal operation is 
contra-indicated. 


(A) The Operation from the Loin (fig. 1802). Position The patient 
is placed on his side, with an appropriate support under the lower riDs 
in order to give greater accessibility. 


Procedure. (!) An incision is made in the skin parallel to the 
border of the erector spinse muscle. It should extend rom a ^ 
way along the last rib, downwards and forwards towards the crest of the 
ilium, and then fonvards almost reaching the anterior superior i lac 
spine. This incision includes the subjacent fascia, and the com me 
flap should be reflected forwards exposing the muscular layer. 

(2) The muscles of the abdominal wiill are now mmsed just a ov 

the iliac crest (external and internal oblique with the transversali 
muscles). , .. i, j 

(3) The lumbar fascia is incised vertically along the outer bor er 
of the quadratus lumbonim, and the fascia transversahs divided. 
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is found. The trunk should be lifted up and cut across just below the 
second thoracic ganglion. The di^ded trunk is now elevated and 
freed from below upwards ; all rami are divided step by step until the 
cervical trunk is cut across just above the inferior cervical ganglion, 
i.e. the upper limit of the stellate ganglion. Two or three sutures unite 
the platysma muscle, and the skin edges are closed, leaving a small 
rubber drain brought to the outer ends of the skin incision. 



used in uommonij 

counts,. It 

over the elesrfthTtaw'^*'*!,*’^*''”'' hanging 

supported ® *'“= and the head suitahi; 

6lh cervical to the^s'JnroTthe 4th th ' ®P‘"o “f the 

muscle layers are incised on tT. vertebra. The superficial 

cesses. In turn are divide f spinous pro- 

posticus superior, and the «•!, i rhomboids, and scrratus 

spime is exposed therebv and ^^^^rall}'. The erector 

verse processes of the iR+ nnj j \ ^®^gitudinally, so that the trans- 

A section of the 1st rih f '-ertehrm are bared. 

nb IS non- resected .subperiosteally. 3 cms. in 
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(4) The peritoneum is stripped forwards and inwards, using 
retractors, imtil the inner border of the psoas is well exposed. 

(5) The lumbar trunk is revealed lying on the lateral aspect of the 
bodies of the vertebras. A portion is resected extending from the 
second lumbar vertebra to the brim of the pelvis. 

(6) The muscle layers are sutured. 

(7) The skin edges are opposed, leaving a rubber drain. 



« placed in the Position. The patien 

table, and with a hioh suitable shoulder rests on th 

witn a iugh degree of Trendelenburg. 

two inches above th?nmbilicM*-.S?i™?''’ ^ 

sas, and the abdomen opened. 

( 1 ) 

“d npper pdri” ®“ter side of the descendinf 

tie right, “Ion is mobilised and drawn over tc 
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to radical operation for vasomotor dysfunction, as 1ms already been 
detailed under General Jledical Treatment. 

Owing to the fact that, in addition to the vasoconstricting fibres, 
section of nerves supplying flic sebaceous and sweat glands also 
occurs, dryness of the skin may be a troublesome sequel. It may be 
relieved by the local application of liydrous wool fat. 

Sequela; and Results. Painful, blue and cold extremities become 
warm, of a siitisfactory colour, and free from pain, and remain so for 
many years. The attached tables (sec pages 3134 and 3136) extracted 
from reports from the Mayo Clinic are self-explanatory, and shew the 
high percentage of cures attained hy radical surgery in early cases, 
and the marked improvement in cases dealt with at later stages of 
the disease. 

Extremely rare cases have boon reported wlicn sensitisation of the 
peripheral vessels appear.s to occur from ten to fourteen days after the 
operation, and the clTects of a successful operation appear to be com- 
pletely nullified. This sensitisation is alleged to be due to the action 
of sympatliin, and it 1ms been suggested and proved, in the rare cases 
where necessity has arisen, that bilateral denervation of the adrenal 
glands has effectively overcome this sensitisation. 

After stcllectomy Homer’s Syndrome fs not conspicuous, especi- 
ally if bilateral, and is usually quite unnoticed by the patient. Vision, 
of course, is in no way impaired. 

Operations upon the lumbar sympathetics, carried out according 
to the technique outlined above, do not interfere with any other vital 
sympathetic pathways, and undesirable sequela?, such as sterility and 
psycho-neuroses, have been avoided. 


PALLIATIVE SUKGICAL TREATMENT 

Paravertebral Injections. Injection into the sympathetic ganglia 
^ay be undertaken either for : 

(а) Investigation, or 

(б) Treatment. 

The technique of each is the same. The injection substance in the 
first instance is novocaine, or some similar anaesthetic, and in the second 
case is alcohol, 70, 80 or 90 per cent. 
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(2) Dissection proceeds behind the peritoneum until the inner 
border of the psoas muscle and the vertebral bodies are exposed, 
care being taken not to damage the ovarian or spermatic vessels, or 
the ureter. On the lateral aspect of the vertebral bodies is foimd 
the lumbar trunk overlapped by the inner border of the psoas. 

(3) The second lumbar ganglion should be located, and may be 
found by means of its communication with the second lumbar nerve. 
Divide the lumbar trunk just above this ganglion. 

(4) The trunk is now gradually freed downwards, dividing all 
rami that are met with, until the trunk passes behind the left common 
iliac artery. At this point the trunk is again divided. 

(5) Haemostasis is secured and some of the lumbar veins may 
need to be ligated. 

(6) The colon is replaced, and the peritoneum sutured where it 
was previously incised. 


(6) Right side (see fig. 1804) : 

(1) The peritoneum k incised along the outer side of the orecum 

and draam inwards, 

. J • forwards and to the left, thus 

iiTt r i ™r‘a>>ral todies. This exposes the 

Tight lumbar trunk l,^g dose to the inner border of tho psoas. 

the rami to '“ipossible to include 

comiS a t^ “ ‘1'= loft side, and resection 

cormonllkc ir behind the right 

(5) The c«um is replaced and the lateral peritoneum sutured, 

The root of the 

lower two inches of the incision made over the 

damage the ve ck .1““ be taken not to 

part of the dTotn^ or the third 

upwards without damage T>,s. * retracted 

left, and the remainder of fl. retracted to the 

Both sides havinu t>m« ® proceeds as described above, 

wall is closed in layers completed, the anterior abdominal 


Post-o})erative Care. i 

taken in the post-onerativo ^ ™®dical treatment is always imder- 
P e care of patients who have been submitted 
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Sfe t«it for «Ir<rri[>tK>n of tc«bot/)\i». 
C> Colon. 

K. Kklnry. 

I.L.V. )«t Lumbar Vrrtrlra) 



Fij 1806.— FaiuvEBTCBiut. I^ecfin'r of the TuoKiao 
STMPiTDCTJc T*UJfK {After Laial.) 

Kerdle 1 is inserted as shown and after maVjng contact 
» vth the infeiiot border oC the rtb its poutuui « changed 
to 2. Ills then sd?ancedaboat3en>s>fiiTtber and shonld 
strike the tody ol the Tertebraeloso to theinterTertebrai 
foramen. (Lo&ot ) 
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As a test of sympatlietic dysfunction, prior to operation upon the 
ganglia in either the lumbar or the cervico-dorsal regions, a one or two 
per cent solution of novoeaine, procaine, or percaine is injected into 
the retroperitoneal or retropleural cellular tissue, respectively, in the 
region of the sympathetic fibres imder investigation. By this tech- 
nique it is almost always possible to obtain sympathetic paralysis, if 
sufficient fluid is used. When local anmsthetic is used prior to an 
injection of alcohol, only a small quantity, 5 to 15 minims, should be 
utilised, and as soon as peripheral tests have shown that this has 
affected the desired ganglia, then from I to 2 cc. of alcohol should be 
injected at the same site. The novoeaine injection here acts as a 
safeguard as to the correct site of injection of alcohol. 

Indications for Alcohol Injection. Any patient who, because of 
his general or mental condition, is judged to be unsuitable for radical 
surgery, should be given the chance of improvement or oven cure by 
means of paravertebral injections of alcohol. Large numbers of cases 
are recorded where this type of injection bas markedly benefited cases 
of arterial disease, amputation stump pain, trophic ulcers and the like. 
It has also been extensively used for the treatment of angina pectoris, 
ihe reported risks are very small. 


TECHNIQUE 

(see fig. 180S). A hoUow needle of 
Wk ’ centimetres from tie mid-line of the 

the ° ®P'“<n's process, immediately under 

adv^edtffltr “ 

then withdrawn a7rae "and'at”^^ '“P^'g®' “P”"’ 

slightly moTP nnfo • i’ with the point directed 

the body of thp ^''^ntually it slides over the front of 

antero-lateral aspect ofTh , needle slips over the 

eontaeWUh the If ^ the vertebra, it is lyiig in direct 
suction that the needlefs ascertained by 

caine are injected Te<if f ^ vessel, a few minims of novo- 
of the needle, and the aIc„I.rf"Su faS"®™ 

pathetic rami as they 'nfftraurtT infiltrating the sym- 

P ■ nd from the mtcrcostal nerves in the 
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(2) Chronic Ulcers. Varicose xilccn? respond well after a local 
peri-arterial sympathectomy, combined with treatment to the veins 
and continuous firm pressure to the ulcer. 

(3) Trophic Ulcers. Following a peri-arterial sympathectomy a 
trophic ulcer may heal in four to five weeks, and remain healed, even 
though tlio temporary benefit of circulation often passes off after this 
time. 

(4) Kraurosis Yulvrc. AYc have already pointed out that the s^nn- 
pathetic ncr\’c fibres causing trophic change in the vmlva nm vdtli the 
internal iliac arteries. The site of election for their destruction is 
therefore a peri-arterial sj’mpathectomy of the internal iliac artery. 

(5) Leprosy. In the ulcers of leprosy peri-arterial sympathectomy 
has been found efficacious, and may promote healing after spontaneous 
amputations. 

RESECTION OF THE rRES.\CR^\L NERVE— FRES-ICRAL NEURECTOMY, 
OR cotte’s operation 

Position. The patient is placed in a high Trendelenburg position, 
and the most satisfactory incision is the right paramedian para- 
umbilical, the centre of the incision being at or just below the level of 
the umbilicus. After the abdomen is opened, and its contents carefully 
examined, and any pathological lesion dealt with, the bowel is carefully 
packed off in an upward and left lateral direction. Cotte’s three points 
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region of the intervertebral foramina, and also the sympathetic ganglia. 
It is usually followed by a short temporary intcwostal neuritis. (For 
technique see fig. 1806.) 


COMPLICATIONS AND DISADVANTAGES 

Paravertebral alcohol injection is undoubtedly more imcertain than 
radical surgical sympathectomy, but it saves a major operation, and 
in bad risk cases is well worth attempting. Local neuritis may be a 
distressing sequel for a short time. A more serious complication is a 
Brown-Sequard syndrome, which has followed paravertebral thoracic 
injection, where the alcohol has leaked into the spinal canal. 


Alcohol Injedio7i^ of Sensori/ Nerves of Leg and Foot. Injections 
of alcohol into the sensorj nm-es at the junction of the middle and 
ower thirds of the calf have been found to relieve pain, to cause ulcers 
to heal, and the foot to become warmer and drier, and to be followed 
^tfusequence. They are indicated where more 
radical procedures are not adrisable. 

of Sensory A erves in the same position is of more 
rtam effect, and gives rise to similar relief and vasodilatation. 


Perivascular Tissue. This is a simple operation 
have f immediate results. Some workers 

ectomv^^i I permanent in effects than peri-arterial sympath- 
reriT^er- 1 to the 

Sgk P“rt of Scarpa’s 


large'lxraTMfrimf Su^' b^ tm 7*“” T"’- \ 

;.ti£,:£r;.r •' 

(or p,i„ in «’>'(((">"(■ 

cases. Its chief indications are : 

conditions it is often'^weU ^ advanced cases of these 

arterial sympathectomy with performance of a peri- 

amputation, cause the veins, may avoid a high 

from pain, though the S‘ve complete relief 

probably will be of a nnraT circulation in the limb may, and 
P'lreiy temporarj' nature. 
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should now be identified : the sacral promontory, the bifurcation o ( 
the aorta, and the inferior mesenteric artery. In addition to these, it 
is as well to identify the inner borders of the two co mm on iliac arteries, 
which, together with a transverse line opposite the sacral promontory, 
constitute the inter-iliac triangle. The posterior parietal peritoneum 
in this triangle is picked up, in the mid-line, with forceps and opened 
vertically. At the upper end of this incision the bifurcation of tbc 
abdominal aorta is seen. 


The dense connective tissue is carefully dissected from the posterior 
aspect of the peritoneum, and from the front of the body of the fiftli 
lumbar vertebra and the left common iliac vein. This connective tissue 
contains the nerve plexus which has usually been seen through the 
peritoneum before the latter was opened. The dense layer of fascia, 
including the presacral nerve, should be removed, starting from the 
sacral promontory below, up to the bifurcation of the aorta above. 
It 18 essential that the dissection does not extend too far to the left, 
nor too far downwards. Otherwise the recurrent parasympathetic 
fibres to the left colon will be injured (see fig. 1 775). 

^ Tl^ resection includes about one inch of the nerve plexus, which 
w quite sufficient, and a wider resection is extremely inadvisable. 
Hajmostasis is easily achieved by pressure, and only occasionaUy is 
there any need to pick up and clamp individual vessels. The posterior 

‘““S continuous fine catgut, and the 
anterior abdommal wound closed in layers. ^ 


technique of the operation of adrenal denervation 

for are similar to those used 
L f ” 8 **™ fro” tie lob. In other rvorcU, 

from its bed The Iddney is freed 

at its upper pole Em exposing the suprarenal gland 

degrees Yn tifantfSY 

separated from itfloYre tlTren the gland is 

nen-e filaments are see from thirty to forty fine 

Sires. A small retactY, shaped lite'^ *^“g“>aiod from the nerv-e 
back-scratcher, is used to n *i.° i ^ rather like a Chinese 
tluough with lonf» Jlayo scfr ® Sjand still, and each ner\'e is snipped 
occur, but a smaU rubbpr Uittle or no hamorrhage is found to 

The wound is closed layer by ^ twenty-four hours. 
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THE SURGEHY OF THE ADKENAL GLAND 

hy 

L. R. Broster 


“ Yon sliouUl be women. 

And yet your beanla forbid me to interpret 
That you are so.” 

SIacbeth. 

That the adrennl gland has so long remained immune from surgical 
attack has been influenced mainly by considerations other than those 
inherent in the gland itself. In the first place, our knowledge of its 
function in human economy is very limited. It is true tap ysio 
legists have extracted the highly important blood-pressure raismg 
principle— adrenalin-from its medulla, and that clmicians have 
correlated changes in sex characters with lesions of the cortex ; bu 
from the surgical aspect, apart from tumour, there has hitherto been 
no interference. From the security of its deep situation and absence 
of pressure eSects, diagnosis is made difficult, with the result that the 
sporadic references to its removal have been discouragmg in that 
surgeons have been called upon to remove hig y ma ignan iimo 
in a late stage of their evolution. This attitude of laisses-faire is all the 
more surpr Ang when it is considered what a powerful research weapon 
surgery has prtved to be in the elucidation of the problems coimected 
with The relining glands of the endocrine senes. Its — ^a 
been marked by ablation operations on those glands where 
or perverted sLetion has been in excess. Biochemistry has h n 
successful in replacing some of these secretions when 
deficient. CliniLl science has learned what powerful 
glands exercise either individually or collectively t“e«d 
secretions of one may upset the balance and 

functions of others. Deficient secretion of the adrenal cortex causes 
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OF CASES 

OUTLOOK OEN'ITALIA 

CLITORIS 

FUCIIStX 

REACTION' 

RESULT 

Xormal 

Uterus infantile 

+++ 

Left 

strong 

Very slight change. Abroad. 

Indifferent 

Uterus infantile 
Cystic ovaries 

-r+“t — h 

Left 

strong 

Very slight change. Sec figs. 18( 8, 
1809,1810 and 1817. 

Childish 

Uterus infantile 
Cystic ovaries 

+ 

Right 

strong 

Loss of hair. No change. Sec 
figs. 1811 and 1810. 

Normal 

Uterus small 

Normal 

I-cft 

strong 

Good result. Loss of hair. Periods 
regular. Married, has a son since 
operation. See fig. 1812. 

Normal 

Uterus small 
Cystic ovaries 


Left 

strong 

Menses regular. Hair less, coming 
out. Headaches less severe. 
Friends remarked on improve- 
ment. More feminine. Sec 
fic. 1811, A and B. 

Normal 

Uterus small 
Cystic ovaries 

4- 

Left 

strong 

Good. Periods fairly regular. 
Hair not coming out so easily 
as at first. Jlorc interested in 
life. See fig. 1818. 

Normal 

Uterus infantile 
Cystic left ovary 

Normal 

Right 

strong 

Hair less. Comes out easily 
Periods regular. Happier. Good. 

Homo- 

sexual 

Uterus infantile 
Cystic ovaries 

+ 

Left 

Mod. 

Not much change. Bedridden 
before and after operation. Has 
bad 4 periods since. 

Normal 

Uterus infantile 
Cj'stic ovaries 

+ 

Right 

Mod. 

Hair comes out easily. Periods 
regular. Outlook improved and 
changed to normal. 

Indifferent Uterus infantile 
Cystic ovaries 

Normal 

Right 

strong 

Hair comes out easily. Periods now 
regular. Slore feminine in outlook. 

Normal 

Uterus small 
Fibrous ovaries 

+ 

Left 

fairly 

marked 

Good. Hairswhite at ends, pull out 
easily. Periods regular. Com- 
plexion improved See fig 1813 

Male Uterus small + 

tendencies Bic cystic ovaries 

Left 

strong 

Amenorrhroa continues. Brighter 
outlook. Much the same. Fair. 

Normal 

Small fibroid in 
uterus, small 
cystic ovaries 

+ + 

Left 

fairly 

marked 

Period started 2 days after 
operation. Hair all out in ‘J 
weeks. 

Homo- 

sexual 

Uterus infantile 
Cystic ovaries 


Left 

mod. 

Hair coming out. Periods 

regular. Outlook brighter and 
more normal. 

Disgusted Remaining left 
^ith herself, ovary cystic 

Sensitive 

+ + 

Left 

mod. 

Hair all out m 2 weeks. Slight 
growth on head. 
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SUiUIARY 

DEGREE OF 


SO 

GROUP 

CASE 

AGE 

DATE 

Vlftll- 

itAia 

PERIODS 

VOICE 

BREASTS 

(1) 

I 

N.G 

15 

9.27 

+++ 

Marked 

Primary Low 

amenorrhcca 

Under- 

developed 

(2) 

I 

L.M. 

22 

9 28 

+ + + + 

Marked 

Primary Rough 
amenorrhcca 

None 

(3) 

in 

EN 

18 

10 30 

+ 

Slight 

Amenorr- 
hoea 18 
months 

Normal 

Normal 

(4) 

II 

AS 

X 

21 

G29 

+-^ 

Moderate Amenorr- 
hcca 10 
mouths 

Deep 

Small 

(5) 

II 

Hfe 

22 

10.30 

f + + 

Marked 

Irregular 

Rough 

Smaller 


II 

G.W 

20 

7.31 

+ + 

Moderate Amenorr- 
hoea 1 
year 

Normal 

Small 

(7) 

II 

E,C. 

21 

3 32 

+ + 

Moderate Regular 

Normal 

Normal 

(8) 

II 

G.S. 

29 

6.32 

"+ 

Very 

marked 

Amenorr- 
htta 9 
months 

Normal 

Smaller 

(9) 

II 

E.M. 

20 

7 3-2 

"++ 

Moderate Irreg. 

Amen, at 
times 

Harsh 

Normal 

(10) 

11 

G.D 

18 

8 32 

+ + 

Moderate Late onset 
Irres. 

Normal 

Grew with 
menses 

(11) 

II 

M H. 

30 

4.33 

+++ 

^larked 

Regular 

Deep 

Smallish 

(12) 

II 

M.G. 

35 

533 

++ 

Fairly 

marked 

Amenorr- 
hma at 26 

Deep 

Smaller 

(13) 

(Ml 

II 

E.G. 

y 

32 

11 33 

++ 

^larked 

Regular 
Ceased 26 


Small 

J 

(1^ 

IV 

R.M. 

Hc7 

2C 

5i 

8 33 

10^3 

++ 

Fairly 

marked 

Irreg, 

Ceased 20 


Smallish 


Marled Hyat. Rough- Normal 
H.Ovariot. iah 
38 

oiieiution 


- »Hm«iafnc«, 


y “ marrietl. 
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OF CASKS 

rucnsix 


OCTWOK 

OKKrTALfA 

CLITORIS 

REACTIOX 

RESULT 

Xomal 

Uterus infantile 

+ + + 

T^ft 

strong 

Very slight change. Abro.ad. 

Indifferent 

Uterus infantile 
C}'stic ovaries 

-+4-++ 

IjCft 

strong 

Very slight change. See figs. I8( 8, 
181)9, 1810 and J817. 

Childish 

Uterus infantile 
Cystic ovaries 

+ 

Right 

strong 

Loss of hair. No change. See 
figs. 1814 and 1816. 

Xormal 

Uterus small 

Norma! 

Left 

strong 

Good result. Loss of hair. Periods 
regular. Married, has a son since 
operation. See fig. 1812. 

Xoimal 

Uterus small 
Cystic ovaries 


Lett 

strong 

Menses regular. Hair less, coming 
out. Headaches less severe. 
Friends remarked on improve- 
ment. More feminine. See 
fig. 1811, A and IL 

Norma! 

Uterus small 
Cystic ovaries 

4- 

Left 

strong 

Good. I’criods fairly regular. 
Hair not coming out so easily 
as at first. Jlore interested in 
life. See fig, 1818. 

Normal 

Uterus infantile 
Cystic left ovary 

Norma! 

Right 

strong 

Hair less. Comes out easily. 
Periods regular. Happier. Good. 

Homo- 

r«zual 

Uterus infantile 
Cystic ovaries 

+ 

Left 

Mod. 

Not much change. Bedridden 
before and after operation. Has 
had 4 periods since. 

Normal 

Uterus infantile 
Cj'stic ovaries 

+ 

Right 

Mod. 

Hair comes out easily. Periods 
regular. Outlook improved and 
changed to normal. 


Uterus infantiYe 
Cystic ovaries 

N’orniaf 

Right 

strong 

Hair comes out easi'/j'. ZVr/orfsaotr 
regular. More feminine in outlook. 

Normal 

Uterus small 
Fibrous ovaries 

+ 

Left 

fairly 

marked 

Good. Hairs white at ends, pull out 
easily. Periods regular. Com- 
plexion improved. See fig 1813. 

Hale Uterus small 

tepdenejea Big cystic ovaries 

-f~ 

Left 

strong 

Amenorrhma continues. Brighter 
outlook. Much the same. Fair. 

Normal 

Small fibroid in 
uterus, small 
cystic ovaries 

++ 

Left 

fairly 

marked 

Period started 2 days after 
operation. Hair all out in 2 
weeks. 

Homo- 

sexual 

Uterus infantile 
Cystic ovaries 


Left 

mod. 

Hair coming out. Periods 

regular. Outlook brighter and 
more normal. 

Hisgusted Remaining left 
^th herself, ovarv cystic 
Sensitive 


Left 

mod. 

Hair all out in 2 weeks. Slight 
growth on head. 
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Addison’s disease ; the exact role played by the cortex in producing 
changes in sex characters has yet to be determined, but it has afforded 
the surgeon an excellent poini d’appui, and the work on this subject 
forms the basis of the present article. 


Historical The association of the secondary male sex characters 
in the female has long been known (1). This association of virilism and 
hirsutism in females with lesions of the adrenal cortex has now become 
well established under the designation of the adreno-genital syndrome. 
It is remarkable what advances have been made smee 1905, when 
Bulloch and Seq^ueira (2) first brought into prominence the association of 
cortical tumours of the adrenal with precocious appearance of secondary 
sex characters by a collection of eleven cases, all in children under the 
age of fifteen years. There are many cases on record in the literature 
of the adreno-genital syndrome due to tumours, but fewer of their 
successful removal, the most notable of these being the case published 
by Gordon Holmes of the successful removal of a cortical adenoma by 
bargent{3). Less attention, however, has been paid to the form associ- 
ated with cortical hj-perplasia (4), and hitherto this lesion has only been 
demonstrated in the post-mortem room, and until recently there appear 
0 be no records m the literature of the effects of operative interference 
in the adreno-gemtal syndrome due to this condition. 


the adreno-genital SYNDROilE 

male delmed as that condition in which secondary 

retroruession ^ the female, and is associated \nth a 

and their funrf ^ secondary feminine sex characters 

growth is nnHii-oiTT “yP^’^P^asia, owmg to its slow 

as mali^THint tumours" wV u™ changes in the sexual sphere 

of beni^ adenomata is i "'Pi'Uy fatal, whilst the course 

iucUvidual wSu Jlr f t™- The ago of the 

part. As can be readily rmd"^t '**i” f “f®® P%a ““ important 
according to whether the or ’ '*fccts of the lesion will vary 

fully developed. gamsm at the time of onset is immature or 


Smplomatolog^. 

fog to the male pattern and ^ female of hair accord- 
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2. Altcrntions in bodily contour towards the male sphere : 

(a) Overgro\rth ol skeletal stnicturcs such as muscle and bone ; 
lessening of the subcutaneous fat, and coarsening in the 
texture of the skin. 

(h) Broadening of the shoulder relative to the pelvic girdle. 

(c) Enlargement of the clitoris. 

(d) Deepening of the voice. 

3. Immature development of the female genitalia, both external 
and internal ; the ovaries are degenerate, giving rise to amenorrhma, 
either primary or secondary, and disturbances of mcnstm.ation. There 
may be absence or under-development of the breasts. 

4. Alterations in ps 5 ’chologic.al outlook tow.ards the male sphere. 


Hypertrichosis. Jfale hair in the female varies in te.xture and 
distri'hution. It ranges from the curly crisp variety to the soft downy- 
type, which is patchy. On the face it m.ay take the form of a beard and 
moustache, or that of “ mutton chop ” whiskers. On the trank the 
hairs extend triangularly to the umbilicus from the pubes ; they may 
cover the mid-sternal or lumho-saeral regions, the shoulders, or form a 
halo round the nipples. The perineum and axillte are more densely- 
covered. On the limbs they grow thickest over the thighs, or on the 
legs and forearms, and tlic male mimicry may be comp ® ^ ® ® 
hair on the dorsum of the feet or proximal phalanges. In older women 
baldness and temporal recession may be conspicuous. 


Changes in Bodily Contour. The bodily- contour varies mth the 
time of onset and degree ol virilism. The early cases are more mascrfine 
in appearance than under-developed boys. They are s or , ic - , 

broad shouldered, deep-chested, narrow-hipped, and the « 

their limbs stand out prominently- under a lay-eir o coarse ® ^ 

Httle subcutaneous fat. men feminine growth has been establ shed 
no such marked alteration can take place, but there is usu. y 
indication of variation, such as a lessened dispraportion between the 
relative breadth of the pectoral and pelvic gir es, a ® 

“ heftiness.” and an undue hint of prominence of the supercihary ridge 

complete absence of both breasts, some never developing ^'7- 
othem mature and then retrogress; when large they are o 

much fatty tissue, fficroscopic section of some breast tissue removed for 
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Adrenal Pscudo-licnnaphtodxtism. The most complete form of the 
syiulronic, w}ierc clmiiges occur before the bodily form and sex organs 
have become differentiated. There was marked virilism and hyper- 
trichosis of the male type with primary nmenorrhoea, and normal 
feminine development had not taken place (figs. 1808, 1809 and 1810). 

Adrenal T^rihsm, A later variety, where the adrenal changes set 
in after pubert)”, is associated with alterations in the bodily form, and 
in the external sex organ.s, lij’pcrtrichosis of the male type, and a dis- 
turbance of sex function. Owing to the later 
development of the adrenal lesion, the normal 
bedily changes of puberty, and a period of 
normal nienstniation, were followed by regressive 
changes in both spheres, hodil}’ changes towards 
masculinity, a diminution in the .size of the 
breasts, and a diminution in the menstrual flow 
(figs. 18UA, iSlln, 1812 ami 1813). 

Tim Aclmd-TMcrs Syndrome. Here the 
adrenal lesion appears to be one clement in a 
multiglandular syndrome. Tliesc patients pre- 
sented the symptom-complex described by 
Achard and Thiers (C) as “ diabetes of bearded 
women,” a condition, found at autopsy, of 
adrenal hyperplasia associated with changes in 
other ductless glands. The chief symptoms 
were hypertrichosis on the face of the male 
t)pe, obesity, glycosuria ^ritb decreased carbo- 
hydrate tolerance, lij’pertension, and usually 
amenorrhoea, but >ritliout other signs of virilism. 

With regard to the groups where virilism occurs after puberty, it 
is worthy of note that the onset is very similar, but there may be at 
this stage signs of other endocrine imbalance. In Group II some of 
these individuals become fat, but the majority lose this fat and remain 
adrenal in type, while others who retain it drift ofi into multiglandular 
types. In Group III the onset of virilism is followed by an adiposity 
which becomes permanent. In one case of Group III (fig. 1814) 
submitted to unilateral adrenalectomy— previously published— Dr. 
Gardiner-Hill considered that the adrenal formed part of a multi- 
glandular syndrome, but novr he has inclined to the view that she is 
probably a case of Cushing’s basophil adenoma of the pituitary. There 



Fig. iSH.~Cusaisa'a 
Syshsoue. 

^Br. </(, Sure J 
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is a similarity between Group III and Cushing’s syndrome (7) (figs. 
1815a, b, c, and d). "Where the one begins and the other ends is as yet 
uncertain, but it is suggested that the adrenal factor ushers in an im- 
balance which in certain cases shifts more and more to the latter type. 


PRE-OPERATIVE INVESTIGATIONS 

Laboratory investigations have given mainly negative lesults, but 
with rare material of this kind it is essential that every case should be 
fully investigated. In this series the blood calcium, phosphorus, 
cholesterol, urea, and sugar, the gastric acidity, the sugar tolerance 
curve, and the effect of insulin on the fasting patient have been investi- 
gated. This last experiment was designed to see what resistance these 
patients had to insulin. They were all within normal limits. The sugar 
tolerance curves in the majority of cases showed some distortion from 
t e strictly normal response, in that there was a normal elevation from 
the fastmg stage, but a slower return to normal. The insulin test was 
gmrally unsatisfaetoty from the point of view of drawing any con- 
clusions, but there was a tendency to show a resistance to insulin. In 
woup in the results showed a raised cholesterol blood content, and a 
h^h sugar tolerance (see fig. 1814) curve as compared with the others. 

in ^ definite tendency to show an increase 

m the red cell count. 

fosst is°bv“LwyT sldurf 

he nossible hi d'l ^ should also be carried out. In this way it may 

d4cementoUr“ateltrr;Sf'^ 

palpation by meins T I""' reliable method is direct 

of the adrenal elands m t, laparotomy. The relative sizes 

adrenals and anv chan “ search made for accessory 

S, and any changes m the uterus and ovaries can be detected. 

operative results 

110 untoward sign^so adrenalectomy have sho;ni 

being are concerned. It w physical condition and well- 

value of the operation anti nl to spealc of the ultimate 

down witli regard to tbp spI *• *’^‘*^d-fast rules can as yet be laid 

he said that tlrl L ten': tT 1 generalisation it may 
1 e tendency towards the restoration 
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of the menstrual function, and in obstinate cases the injection of 
(Estrin has been useful Another striking effect immediately after 
operation is that of painless depilation, and bunches of acquired hair 
can be pulled out \rith little or no pain. These hairs grou- again, but 
gradually lose their virile character, and tend to become thin, attenu- 
ated, and sparser. In a few cases there have been slight colour changes. 

That any dramatic change 
can take place is not to be 
expected. So far only that 
adrenal has been removed 
which, on palpation at laparo- 
tomy, has been considered to 
be the larger. As adrenals 
have been removed from either 
side of the body and have 
given a positive fuchsinophil 
reaction, it is natural to infer 
that they are botli affected. 
If this is not so, then the good 
results are merely a matter of 
luck in having removed the 
only affected adrenal. So far 
the left has been removed 
more often than the right. It 
must be remembered that the 
remaming adrenal may hyper- 
trophy in the same way that 
surgical removal of one kidney 
causes hypertrophy of the 
other, or removal of half the 
thyroid may be followed by an 
enlargement of the other side. 
AVhere laparotomy has shouii 
of the adrenals unikfprni i marked difference in the size 

Iargcsta(hei,ahva5Case(2)(LM'‘)''Mx7t““‘’'““ “e 

was in Case (G) (G 'W ) 4x01 '‘°C“is-»andone of thesniallest 

The 

fuchsmopbil reaction TIp fi i- mtensely positive 

necessarily depend on hvDerttonl,^ ? ^“ggest that virilism does not 
nn apparently normal adrenal ^ ^ ^ 1^® associated with 
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Encouraging results have only been obtained in cases of post- 
pubertal virilism, Group 11. In pre-pubcrtal virilism, Group 1, they 
have been disappointing, but this is to be expected, for an opera ion 
during the second decade is a late one for a coiuUtion which only mani- 
fests itself at puberty, and has probably been present for some con- 
siderable time. At present there is no method of dctermmmg adrenal 
dysfunction before puberty. If this were possible, then earlier opera- 
tion should have equally good results. Time must of necessity be the 
final judge of a speculative surgical procedure. A condition of slow or 
late development can only be expected to retrogress s ovr y, w ere 
only part of its cause has been removed. 
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STOGICAL APPROACH 

The trans-thoracic route has been used in the majority of these 
cases, under gas and oxygen anjcsthesia. This is the easiest approacli, 
in view of the fact that the adrenal vascular pedicle allows a slight 
range of upward movement and the excursions of the diaphragm are 
better controlled by mcision and retraction. It has the disadvantage 
of creating an artificial pneumothorax, with its concomitant respiratory 
distress. Artificial pneumothorax may be induced prior to operation, 
but as it does not obviate the main issue it cannot be said that it affords 
any greater advantages. To overcome these difficulties a siib-dia- 
phragnratic route has now been attempted, by fracturing the last rib 
at Its neck and retracting this upwards with the diaphragm. This 
exposure is not so satisfactory, and the delivery of an adrenal may be 
impeded by sudden diaphragmatic movements which can only be con- 
tro ed by expert anaesthesia. Inaccessibility, deep bleeding, and delicate 
traction on a friable organ through what may be a spasmodically con- 
rac iiig and confined apace, are the main difficulties of the operatiou. 


CLINICAL AND PATHOLOGICAL COMPAKISON 
adin* conclusions from our obseiv-ations point to the 

irremilaritv^^r ^ ^ in the female associated udth menstrual 

of a conatiit- fiV the microscopical disclosures 

ovarian condil-i ‘® adrenal cortex with a degenerative 

invanabrot, r S!” the menstrual function 

factors are as follows / ''™° 

Average age of patients— 20 years 
Average age of start of menstmation-U years 
Average age of onset of viriUsm-15 yea^ 

"atciS 2e “ weight— 10 years, 

vera^e age of menstrual irregnlarity-18 to 20 years. 

neorcltcal consideraliom TL. .i. , ■ 

Eoquence of events is (liffienlf , ' P“t™*“g'eal interpretation of this 
1. There- ' ““5' be argued that ; 

adrenal, and where the ®®tagonism hetiveen the ovary and 

e.vert a riotous influence Tn" ™®tion fails, the adrenal is left to 
“nee. This, however, does not explain why an 
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ovarian function should fail at the springtide of its development, for 
when it docs so imturally at the menopause, or artificially after double 
ovariotomy, ririlisin is not a constant or a marked feature. 

2. Or conversely, that the adrenal cortex possesses a “male 
factor,’’ which, when present in sufltcient potency, is able to suppress 
or inhibit the ovarian function. 

3. Or possibly, that this period of imbalance between the ovary 
and adrenal is associated with a failure on the part of the pituitary 
(anterior lobe). The adiposity and amonorrlicca may be explained on 
such grounds. This is supported pathologically by the findings of two 
fuchsinophil fcetal adrenals associated with pitnitarj' hyperplasia. 
Periodic headache, so marked a feature in some clinical histories, may 
be the expression of a pituitar)' hyperplasia, taking place \vithm the 
narrow confines of the sella turcica. 


APrUED HISTOLOGY 

With this range of clinic.al material it was possible to argue that if 
there was no cause to be found in the arrangement or shape of the 
cortical cells, there might possibly be a difference in function. By 
using the Ponceau fuchsin stain Dr. Vines (4) was able to show that in a 
series of cases of unilateral adrenalectomy for \nrilism the cytoplasm 
of the cells of the cortex contained a vivid red granular material, mainly 
in the inner and middle zones (frontispiece a). This colour varied in 
intensity, and was most vivid in an adrenal which in size was within 
normal limits, suggesting that the response was as much qualitative 
as it was quantitative in the case of hyperplasia. 

To exclude the possibility of post-mortem changes taking place in 
the adrenal, a control series was started by removing portions of normal 
adrenal in the course of performing kidney operations (frontispiece b). 
These were all negative to tlie stain as were all normal post-mortem 
adrenals. A collection of several autopsy specimens of adrenal tumour 
associated with virilism gave a positive reaction, showing that the 
fuchsinophil material in the cells is capable of surviving post-mortem 
conditions. It seemed unlikely that some isolated reaction had been 
obtained in the adult, so a further search was made into fcetal adrenals. 

Vines found a strong fuchsinophil reaction in the male feetus 
between the ninth and seventeenth week (frontispiece c). In the female 
foetus the reaction was not so strong, and of shorter duration, lasting 
from the eleventh to the fourteenth week (frontispiece d). After the 
twentieth week it was absent in both sexes. This observation may well 
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prove to be one of fundamental importance in tlie elucidation of many 
difficulties. It establishes a very early and passing phase in embryology, 
common to both sexes, but less marked and of shorter duration in the 
female. 

In other tissues of the body traces of this reaction were foimd in the 
interstitial cells of the testis, the corpus luteum, and the anterior lobe 
of the pituitary. 


APPLIED EMBRYOLOGY 

In point of time the ceils of the adrenal cortex can be recognised 
about the fourth week, and arc derived from the same mass of cells, 
the genital ridge— which also give rise to either the testis or ovary. 
There is thus a common origin for the cortex and sex gland. The 
determination of sex takes place about the seventh week and, ns we 
ha\e noted, the appearance of the fuchsinophil reaction commences 
some two to four weeks later. 

Our clinical evidence and operative results have established a very 
marked connection between this reaction and a condition of maleness 
m the female, and this naturally suggested the possibility that " the 
substance so staining must be closely related to or even identical with 
e ma e ormone or its precursor,” and its presence in the intercell- 
ular spaces further suggested that it acts via the blood stream. 

ew (8) states that : “ So far as is known, the sex chromosome 
mechanism is the sex determining mechanism, but in many cases this 
in e Overridden and the sex of the individual determined 

Drolon J ^ therefore reasonable to argue that a strong and 

° possibly be one of those 

coniec is still e metter of 

bermaobrnrl't' been found in a case of true 

com T r ^^^sal, from female to 

tTe r Bot it is >-> 0 '™ that 

substance into adul "uTtlat 1?^!^ T 

periods of physiolocical stress sn!l. activated at certain 

accepted then it readilv a ’ , puberty. If this explanation is 

alreaV been coLfet^SX 

However, in Groun ITT fLo li 
argued that in adult rdrilism ™ 

feminising influencp tn * ere » a failure on the part of some 
of this mL Se The Lt duration 

and this -suppression is suggests that it is suppressed, 

o some mechanism denendent on the 
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fnnctionnl activity of tiic otlicr endocrine organs. That there is some 
such mechanism was found by Dr* Vines in two female foetuses, in 
which a prolonged male phase was accompanied by a definite hyper- 
plasia of the pituitary. Hence, virilism may be due to a failure to 
maintain the normal balance between the anterior lobe of the pituitary 
and the male adrenal. This tj’pe would be associated with a pituitary 
dysfunction, the clinical picture being determined by the predominance 
of one or the other factor, and when the pituitary dysfunction is in 
the ascendant there is a shift towards the type of basophil sjmdrome 
of the pituitary described by Cushing. 


COMPARATIVE ANATOMV OF THE ADREN'AL GLAND 

In order to obtain a clear conception of the background of our 
work, it is necessary to refer briefly to the comparative anatomy of the 
adrenal, and to trace the steps which have led to the formation of this 
highly specialised organ. 

In its primitive form the cortex is separate and intimately connected 
wth the reproductive system. It then becomes associated ^ith the 
cells of quite a different system — the sympathetic — which ultimately 
forms the medulla. It appears firstin fish, and increases in importance, so 
that the glands become essential to life in the higher animals. In sharks 
and rays the two cell systems are separate. The cortex is known as the 
mter-renal body and is associated with a marked development of the 
sexual system. In amphibians (frogs) the two cell systems make a 
definite advance towards each other, and are arranged in a chain 
along the lumbar segments, until we find them intimately mixed in 
reptiles and birds to form a solid organ. In mammals and man the 
medulla becomes completely enclosed with the cortex, and the method 
by which these sympathetic cells wander into the cortex in man has 
Rot been obsen^ed even in the higher apes. From the nature of such a 
migratory process it is not uncommon for cells to become detached, and 
to form accessory adrenals, which may contain the elements of one or 
the other, or of both these cell systems. In man the adrenals reach the 
maximum size of their development at birth, when each is about one- 
third the size of the kidney. The cortex then imdergoes an astonishing 
and rapid process of absorption and regeneration until the size of the 
gland is reduced to one-thirtieth of that of the kidney. The glands 
enlarge at puberty, during pregnancy, and at the menses. Between the 
fourth and fifth decade they reach their zenith and then gradually 
Undergo a senile involution. It occasionally happens that this adult 
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jtage of the gland is present at birth, and is then associated with 
inencephaly, so that it has been thought that the cortex is in some 
[vay connected with the development of tissues rich in lecitliin. 


CLTNICAI, SUililAP.Y 

From an examination of some sixty cases ndth virilism of varying 
legree, a few general conclusions may be discussed. That heredity 
ilays a part there is no doubt. A family history of hirsutism was 
^resent in 25 per cent, and in these it was twice as common on the 
iistafi side. On the male side it ranged from grandfather, father, to 
brothers ; on the female, from mother, sisters, aunts, daughters, and 
lieces — more frequent in aunts and sisters. It thus appears to be 
:Tansmitted more on the female side- There is slight evidence that it is 
issociated •with the events which occur at birth. It occiuxed in two 
:ases of twin births, one case of premature birth, and in one case it 
appeared in the four-year-old daughter, wthin three months of its 
inset in the mother. With regard to other endocrine disturbances, it 
appeared in two cases whose mothers sufiered from Graves’ disease, in 
ine from whose mother I removed a parenchymatous goitre, and in one 
jrhose mother suffered from diabetes. In one case of mild virilism 
there were symptoms of hyperthyroidism. One point of practical 
importance must be stressed, and that is that women with ^irilism 
are comparatively infertile, as one would expect from the nature of the 
pathology. If they conceive, they are apt to miscarry. On the other 
side, one case of unilateral adrenalectomy with amenorrhcea has since 
married and produced a son. 

COXCLCSIOXS 

1. A further series of twelve cases, in addition to the three pre- 
viously published, is submitted on the effects of unilateral adrenalec- 
tomy in cases of the adreno-genital s}’ndrome. All these cases have 
made complete recoveries and their general health has been in no way 
affected. 

2. A differential stain has been found which has given positive 
results in all fifteen cases, and in such cases of tumour giving rise to 
^^rilism as we have been able to collect. 

3. Hyperplasia is not an essential feature in the production of this 
syndrome. An apparently normal adrenal cortex, prodded it is 
positive to the stain, can bring about the same result. 
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4. The same positive staining reaction has been obtained in the 
cortex of an adrenal removed for what may possibly be considered a 
case of Cushing’s syndrome. 

5. Tlie same positive reaction has been obtained in the foetal 
adrenal of both sexes. 
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Section 2 

SURGICAL RATHOLOGY OR THE ADRENAL GLAND 

by 

H. W. C. Vines 

The adrenal glands, like tke pituitary, are organs of double structure, 
the two parts, cortex and medulla, taking origin from separate 
embryonic tissues. The cortex, or fcetal inter-renal gland, arises from a 
small zone of the mesotbelium immediately above and in close relation 
to the "Wolffian body from which the kidney and the genital glands also 
arise, while above it lies the aolage of the liver. These relationships arc 
of importance in that they account for the presence of cortical cell 
rests in the liver, kidney, and genital structures. In man, ns in all 
other vertebrates, the cortical mass of the adrenal becomes differentiated 
before the sex of the gonad is recognisable, though the nnlago of the 
lattes is present in the indifferent form as the Wolffian body. Tbo cor- 
tical cells may be recognised by tbe fourth week of development in the 
human foetus, but the differentiation of the gonads occurs later, the 
male about the sixth week and the female later still at the seventh or 
eighth week. Herein perhaps may be found some clue to the origins 
of bermapbrodism and of the intersex type. Evidence of activity of 
the cortical cells, as demonstrated by tbe presence ot fatty granules 
in their cytoplasm, is seen early in the second month of foetal develop- 
ment. 

The medullary cells, known also as the chromaffinc or phaxichrome 
cells, arise, on the other hand, from the ganglionic crest, tlie anlage of 
the sympathetic ganglion cells, and they become widely distributed 
throughout the sympathetic system. The common cell of origin is the 
undifferentiated neuroblast or sympathogonium of Poll, which becomes 
differentiated on tbe one hand into sympathicoblasts maturing to 
sympathetic neurons, or on the other into phieochromoblasts which 
develop into phieochromocytes or chromaffine cells. The pluco- 
chromoblasts appear first in relation to the pre-aortic plexus of the 
abdominal cavity and separate into a cervical and an abdominal grouj), 
3226 
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the latter forming the origin of the adrenal medulla. About the sixth 
^veek, immigration of these cells occurs into the cortical cell mass 

1819). ^ At this stage the medullary cells do not show the 
characteristic chroinaffinc reaction with bichromates for this does not 
develop until relatively late, in the fourth month of fcetal development. 

The development of the adrenal gland does not become complete 
until the second year of post-natal life, for just before birth a series of 
remarkable changes occurs, which have been described by Aschoff and 
others. The inner zones of the cortical cells undergo fatty degeneration 
and absorption, being replaced by new cells from the outer run of the 
foetal cortex, and the latter arc built up in the arrangement character- 
istic of the adult gland. In this 
way the organ is gradually reduced 
in size, for while the foetal gland 
is about one-third the weight of 
the kidney, in the adult the gland 
is less than one twenty-fifth. 

Occasionally this change occurs 
prematurely and \nth too great a 
rapidity, so that the glands of the 
foetus arc found to he very small 
and of adult structure. In such 
cases anenccplialy is often also 
present and may be the result of 
the adrenal dystrophy. 

It has been sho^'ii by Cramer 

that the adrenal medulla is closely . , , 

concerned, in nssociation .vith the thjTO.d, m the 
temperature, and that violent changes m temperature 
hp very con iderable degrees of vascular congestron of 
sinusolL. Such a change occurs at hirth when there m 

rapid transition from the iutra-uterine to the atmospte^^^^^ 

But owing to the degenerative changes m t ® ® -mnture of the ill- 

of the corlex, the medullary congestion may lead 
supported vessels so that may 

medullary and cortical layem, ™ ehildreu and less 

occur in the course of acute febrile i r >,fpmatoma of 

commonly in adults. In the p^^morrhage is uni- 

the adrenals develops and ends fatally. converted 

lateral, recovery is ^ssihle and "hi^be 

mto a cyst of the affected gland. Other 
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(Fio. 18^8). 
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met with are thrombosis or embolism of the adrenal vessels leading to 
infarction and, when bilateral, to sudden death from acute ailrenal 
failure. 


HYPERPLASIA 

From the surgical standpoint, the most important changes in the 
adrenal glands are those of hyperplasia, either simple or neoplastic. 
The atrophic changes, whether they are those of simple atrophy or 
of atrophic destruction of the gland by such processes as tuberculosis, 
culminate in the medical syndrome of Addison’s disease and do not 
therefore fall Avithin the scope of the present work. In considering such 
hyperplasias, it is again desirable to follow the developmental order and 
to separate the cortical from the medullary conditions. 


CORTICAL HYPERPLASIA 

In their recent work on the adrenal cortex, Broster and Vines have 
grouped the cortical hj’perplasias as follows : 

Qroup 1. Simple Cortical Nodules. 

(i) Nodules formed in foetal life and persisting. 

(ii) Nodules formed in post-natal life by sclerosis. 

(iii) Accessory adrenals. 

(iv) Cortical rests in other organs. 

Group 2. Simple Hyperplasias. 

(i) Physiological, as in pregnancy. 

Iw assAjc-iatiow with acute iufections.. 

(iii) The h}’perplasia of middle life. 

(iv) Essential hyperplasia with \'irilisra. 

Group 3. Neoplastic Hyperplasia. 

(i) Adenoma. 

(ii) Carcinoma. 

In Group 1, the first two classes have little if any surgical imjKirt- 
ance. The nodules are formed only of cortical cells and occur usually 
in immediate relation to the cortex of the gland : they are very 
commonly found and are often multiple. There is no evidence that 
they give rise to any pathological syndrome, or that they commonly 
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form the sites of origin of neoplasms. True accessory' adrenals, con- 
taining both cortical and medullary elements, are very much less 
common, but would appear to be equally benign. These nodules all 
appear to undergo the same changes at birth as those which are seen in 
the main gland, and no evidence has been obtained that they are prone 
to remain in the fcctal state. 

Cortical rests in organs distant from the adrenal cortex are perhaps 
in a different category, since they have become so closely related in the 
literature with the so-called iiypcmepliromata or Grawitz tumours of 
the kidnej’, that the impression has been established that they occur 
frequently in that organ and arc often the origin of malignant tumours. 
Both these ideas arc inaccurate, for statistically tnie adrenal rests occur 
in the kidney \vith considerable rarity, and the modern views of the 
origin of the renal hypernephromata incline more and more towards 
regarding them as carcinomata arising from the renal epithelium. 
Actually, adrenal rests occur most frequently in the nnder-surfacc of 
the liver, according to Xcusscr and to Holmes in ‘about 90 per cent 
of bodies. If tbcreforc the renal hypernepbroma, a not uncommon 
tumour, is to be traced back to adrenal rests, it might be expected 
that similar gro«*ths in the liver would be of yet greater frequency ; 
in point of fact they arc very rare, though Xoyes and Yecchi have 
reported one or two cases. Ne.xt in frequency to the liver, cortical rests 
are found in the genital tract of both sexes, in the region of the 
opldid)Tnis in the male and in relation to the adnexa of the uterus in 
the femiile ; here the}' are seen most commonly in children and their 
frequency appears to decrease \vith advancing age. They may also be 
in the retroperitoneal tissues of the ahdomen, and in these 
situations scattered and rare adrenal tumours have been reported, 
though in many cases a complete definition of their cortical origin is a 
matter of doubt. Rests in the kidney are still less common and are 
usually confined to their upper poles. On the whole it may be fairly 
said that cortical rests are common, that they occur most frequently 
iu the liver, and that they rarely form the sites of origin of subsequent 
tumours. 

The simple hyperplasias of Group 2 result in a diffuse enlargement 
of the adrenal cortex as a whole, which in the last sub-group is 
associated with the clinical exhibition of a specific endocrine hj^per- 
activity. Enlargement in pregnani^ is a weII-kno^vn fact, though it is 
usually unaccompanied by any evidence of sexual alteration and may 
he largely associated with the hypercholesterinamia and increased 
lipoid metabolism. In acute febrile illnesses in young children a very 
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striking cortical hyperplasia may occur, so that the gland may reach 
four or more times its normal size. In a case of acute enteritis in a child 
of eight u'eeks, the combined weight of the two glands exceeded sixteen 
grammes. In middle life again, after the age of forty, it is common to 
find cortical hyperplasia in either sex, though there does not appear to 
be any definite syndrome resulting from it. The condition has been 
described by Lucien and Parisot rmder the general term of “ Surre- 
nalite nodulaire,” but the probability that it depends nj)on a tnie 
inflammatory process seems doubtful and the evidence slight. It is 
characterised by a well-marked hyperplasia, affecting chiefly the two 
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inner zones oi the cortex, and patchy lymphocytic infiltration may 
sometimes he seen, usually, however, <lisposed in relation to the large 
vessels in the medulla. A striking feature in many of these cases is a 
multicentric focal hyperplasia (figs. 1820 and 1821), causing the appear- 
ance of miliary cortical adenomatous masses, one of which may some- 
times reach the size of a walnut in individual instances. Tumours of 
this size are usually unilateral. These adenomatous masses are not at 
all nncommon if the adrenals are examined as a routine measure in 
autopsies on the middle-aged. Four were found in a series of 100 
autopsies, and of eight cases the average age incidence was sixty years. 
It seems not improbable that they are not due to inflammation, but 
that they are comparable to the focal hj^erplasias which occur in the 
thjToid or prostate, again causing the appearance of false adenomata. 
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In none of tlic liter’s cases were these masses associated with evidence 
of sexual ciiange. 

The essential h}'pcrplasia of the cortex which is accompanied by 
^^rilism is the only form of simple enlargement wliich is associated with 
a definite clinical syndrome, or wliicli calls for surgical interference to 
allc\date the sj’mptoms. Since, however, virilism may be met with in 
relation to neoplastic hyperplasia of the cortex, it will be more suitable 
to defer the discussion of tlic 
adreno-genital syndrome until 
the neoplastic conditions have 
been briefly considered. 

True adenomata of the 
cortex, as distinct from the 
focal liyperplasia referred to, 
are, like the true adenomata 
of the thjToid, rare tumours. 

Since the distinction between 
focal hj'pcrplasias of middle life 
and true adenomata does not 
appear to have been previously 
luacle, the cortical adenomata 
arc probably of extreme rarity 
in reality. The frequency with 
'a'hich areas of simple adeno- 
matous structure may be seen 
m adeno-carcinoma suggests 
the possibility that the malig- 
nant tumour may arise from 
a benign precursor, that the 

1 , , , y,j,. |8f^--OoBTiCAL Cisci'fouA. The Growtu shows 

latter iias a very strong i^eos bu>od cysts, the result op necrosis. 
tendency to become malignant, {CKanngCTo»»aotpiiaciiitseum.) 

and that it does not maintain 

its benign characters long enough to form an appreciable mass or to 
give rise to symptoms. 

Hence the cortical carcinomata form the bulk of adrenal neoplasms ; 
they may occur at any age, a point which is further suggestive of a 
possible adenomatous origin. Their incidence, in the writer s series, 
falls rather sharply into two age groups ; in childhood from infancy 
to puberty, and in adults in the fifth decade. The tumours are usually 
of moderate size and show a great tendency to necrosis and haemorrhage 
(fig. 1822), and often therefore to the formation of cysts ; they may 
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bIjow yellowish fatty areas like the renal hypernephromata. Local 
invasion of adjacent structures may occur, though the anatomical divi- 
sion between the adrenal tmnonx and the kidney is often well preserved, 
the latter becoming distorted and undergoing pressure atrophy. Like 
the renal carcinomata, there is a strong tendency for these grou'ths to 
invade and grow along the suprarenal and renal veins, so that pul- 
monary metastases are common and may arise early. On the other 
hand, skeletal metastases are not common, a point of difference from 
the renal tumours. Structurally these gro^vths present two types, the 
adeno-carcinoma, which is the more common, and the fully-developed 
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carcinoma. In the adeno-carcinoma much of the tumour may show an 
almost simple adenomatous structure (fig. 1823) with a well-developed 
stroma and well-formed blood-vessels. The tumour cells are larger 
than normal, often with hyperchromatic nuclei, but their general 
arrangement is in columns and an organoid structure resembling the 
normal cortex is maintained. In fidly-developed carcinoma (fig. 1834) 
de-differentiation is more marked ; the arrangement of the cells is 
disorderly and an extreme variation in their size and shape may be met 
with, ilultinuclear giant cells of large size occur and may indeed form 
a most prominent feature. Occasionally a yet more malignant tyj)c 
IS seen, a diffuse carcinoma in which all semblance of organoid arrange- 
ment or of the initial cell type is entirely lost, and de-differentiation 
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may reacli sudi a degree tlmt the similarity of the tumour to a sarco- 
matous growth is considerahle. Some, hut by no means all of the 
cortical carcinomata may be associated wtli sexual changes but the 
statement that adrenal carcinomata are always accompanied by such 
changes is inaccurate. 


THE ADRESO-GF.SITAL SYNDROME 

While we remain l.argely ignorant of the more detailed functions of 
the adrenal cortc.y, it has tong been reeogniscd that it may exert a 
profound influence upon the development and function of the sex 
glands. Dcvelopincntally, the hermaphrodite or mtersex type 
ascribed in iiianv cases to errors of cortical function in the tetim, while 
post-natal inasciilinisation of the female, the syndrome of virihsm. is 
considered to be due to the same cause. Virihsm is seen com^ 
nionly about the time of puberty, and between these t'™ 
fffital and the pubertal, scattered cases o 
indicated by masculiiiisation of the female child, may 
though more commonly homosexual prematurity 
male or in the fcniale child. Of these sex disturbances the 2^ g™'P 
are most commonly associated with adrenal hyperplasias ’ *e se™ 
group may he due io a number of dilterent errors of 8 " 

oi which adrenal hyperplasia may rarely be one ^ 

period sexual changes of adrenal origin arc re a e nior ^ , 

carcinomata than to diffuse “ 

may be said of those cases of virilism which occur m — ah u 
forty years of ace The pubertal virilism of young women, on the 
othl ^Iml is almo'st alway's associated with simple difee h^er^m 
of the cortex. In general terms, it may perhaps 
hyperfunction of the cortex is of 

certain cases of hermapbrodism, and or p rp^nlt in 

the female, while hj^uiiction of 

mascuUnisation at any time. found in the 

experience that tjeno-carcinomata, and that 

Tf^^ at:;:;:d carc—lfe have any marhed effect npon 

‘"r Sfe in the mature ^ “ 

in comparison with tbe changes whic J somatic 
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amenonhoea and suppression of ovarian function, indicated by follic- 
ular cystic degeneration of the ovary. In the prepubertal female there 
are other conditions vhich may lead to confusion. Masculinisation or 
heterosexual prematurity of the female is the distinguishing feature of 
the true adreno-genital syndrome, vrhereas in simple piibcrtas pijccox 
the female child shovs a homosexual prematurity which is essentially 
feminine and is associated with a functional gonad which causes 
premature menstruation and ovulation, while pregnancy may also 
occur. Occasionally, however, cases may be met with in which a 
cortical neoplasm may give rise to a degree of homosexual precocity in 
young girls, though they are distinctly uncommon. In niales, cortical 
tumours may produce simple pubertas prscox of the male type rvith 
premature gonadal function, while after puberty no specific changes 
can be defined. Leyton, TutnbuU and Bratton have described two 
cases of cortical hyperplasia associated with thymic malignancy ; in 
one of these, a boy of eleven years, an accompanying homosexual 
precocity was present. In the case reported by Harwood, a cortical 
carcinoma was present in a young boy who showed enlargement of the 
penis, but no definite sexual precocity ; in this case hemi'hypertropliy 
of the body was also present. 

The histological difierentiation between simple hyperplasias of the 
cortex associated with virilism and those which are not accompanied 
by this syndrome has been unsuccessful imtil recently, since no con- 
stant stnictural differences have been found, beyond increase in the 
number of cortical cells. By staining with Ponceau fuclism and onilin 
blue, Vines noted that, in the diffuse hyperplasias of virilism, the 
cortical cells contained in their cytoplasm a large amount of a substance 
which stained a vivid red ; the material was present chiefly in the cells 
of the 2 on® reticularis and fasciculata, and was absent, or present 
in much smaller amounts in the cortical cells of normal glands. 
This fuchsinophil substance was also found in patches in the cells of 
carcinomata associated with signs of masculinisation, but was absent 
from grmrths where these symptoms had not appeared. It was there- 
fore inferred that some relationship might exist between the presence 
of the fuchsinophil material and the incidence of masculinisation, 
though no claim could he advanced without biochemical proof that 
the fuchsinophil material and the masculinising hormone were identical. 

The appearance of this fuchsinophil material in the cells of adeno- 
carcinomata associated %vith masculinisation in young children sug- 
gested the possibility that by de-differentiation the tumour cells were 
repeating some normal phase of secretory activity which occtirred early 
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in foetal life : fcetal adrenals were tlicrcfore examined by this method. 

It was found that after the nineteenth week of total devclopmen , 
little if any of the fnchsinophil material was present m tire cortical cell , 
while before that period the substance was seen for different period 
dcpciidiim on the sex. In the male a liielisinopliil reaction was 
from the tenth to the eighteenth week, hut in the female only until the 

“‘Itttirofhas already been called to the fact that evidence of so- 
cortical activity, represented by the appearance of f * 

may be seen as early as the second month, and 
nlands become recognisable between the sixth and eighth weeks, Th 
f“inophil reaction of the cortical cells therefore develops very 

SiSi. material in .e .r^ 
may be correlated with a masculinising activity, it 

the short duration of the ‘ 

due to a suppression of the masculmising ac m J 

through the intervention of the pituitary • , „j,|g„gs 5 ” 

the normal female foetus passes through a ™ P , , should fail 

a male phase. If this normal suppression of the P“;“^ 

to oeem for any reason, the highly plast.e 

affected by a persistent masculinising in » sexual reversal 

unreasonable to suppose that a greater or ® “f^rSod- 

would ensue, leading to the birth of a child wnth a dee ^P ^ 

ism varying from bilateral cryptorchidism w^ otter ^vho would sub- 
hand, to an apparently normal female tt ^ 

sequently develop viribsm at puberty. , , -ij Hporees of its 

the female feetus is accepted ^ ears of life, so that 

persistence may be compensated du S “ ^ feminine lines, a 

somatic development may proceed , tfjere is a readjust- 

condition of latent virilism. At pub D time 

ment of endocrine balance, and it is g V ° manifest ; in the 

hidden weaknesses of endocrine function ear or two 

same way a latent virilism, the average 

of puberty. In our senes of 10 case 

age of onset of menstruation WM 1 y ; ^pgrty period. In 

showing the close association of the a rewded as the 

this way hermaphrodism f “,,tent result of a failure of 

immediate and virilism as the delay , , ftptus. 

inhibition of the normal male phase o e tly in a different 

MascuUnisation due to adeno-caremomata is evideur y 
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category, and is the result of the production of a physiologically active 
secretion by neoplastic cells which have not become de-differentiated 
functionally beyond a point at which this specialised process is still 
possible. Many of these adeno-carcinomata show areas, often of con* 
siderable size, in which the structure is almost purely adenomatous, 
and it is tempting to trace the masculinising function back to the male 
phase of early fcetal life, a stage of comparatively high development. 

Of the cause of this hypothetical persistence of the male phase in the 
female, the evidence is at present slight. In one case in the UTiter’s 
series, fuchsinophil adrenals were fovmd during fcetal development 
subsequent to the twentieth week, a time when in both sexes the 
reaction is normally negative. Associated with this the pituitary was 
very markedly enlarged, but beyond hyperplasia of the cells of the 
anterior lobe, its structure was not abnormal. The feetus was developed 
normally as a female, and it is possible that this formed an example of 
latent masculinisation in which the pituitary, by hyperplasia, was able 
to maintain the development of a feminine soma. It is not impossible 
that the initial fault in adrenal hermaphrodism or in virilism is a 
functional failure of the pituitary to control the adrenal, so that 
masculinisation occurs as a result of such failure, and the primary error 
is not one of cortical function at all. Anatomical hyperplasia of the 
cortex is by no means constantly found in cases of virilism ; in several 
of our cases the size and weight of the adrenal fell well witlun the 
normal limits, and it was in such cases that the fuchsinophil reaction 
was most striking. It must be admitted that the problem of the 
cortical influence upon sexual development is by no means fully solved 
as yet, and the possibility that the real error may lie in some gland 
other than the adrenal should not be too lightly dismissed. 


JIEDULLARY HYPERPLASU 

'DiSuse medullary hyperplasia, comparable to the cortical tj’pe, 
does not form any definite pathological entity ; nodular hyperplasia 
has been reported on various occasions by different authors, probably 
the result of focal overgrowth. The majority of cases of medullary 
hyperplasia, at any time a rare condition, fall definitely into the 
neoplastic category. 

The medullarj’ cells are developed from the primitive neuroblasts 
of the sympathetic anlage, which differentiates either into the sym- 
pathetic neuron on the one hand, or into chromafTine cells on the other. 
Three types of tumour may therefore arise from these precursors ; the 
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chroniaffinc tumour or pamg«'ingHoma, nJso knou-n as phceochromo- 
cytoma ; the gangHoneuroma, and the neuroblastoma. Of these, the 
first two are formed from adult and well differentiated cells, and are 
therefore generally benign ; they occur chiefly in adults. The neuro- 
blastomata, on the contrary, arc formed of more primitive cells ; they 
possess a high malignancy and occur very largely in children. 


Paraganfjliomata. Tumours composed of chromaflme cells may arise 
in a variety of localities such as the sympathetic plexuses, the carotid 
body, or in relation to the aorta in the region of its bifurcation as 
remains of tlie foetal organ of Ziickerkandl ; most commonly, however, 
they occur in tlio adrenal medulla. Here the tumours are usually 
small and their colls show a considerable pleomorphisrn, being round, 
oval, polygonal, or sometimes spmdle-.sbapcd. The chromafline reaction 
is irregularly distributed in the tumour colls and is not given by all of 
them. Vascularity of the growth may be considerable, and though 
the tumour mass may bo sharply differentiated from the rest of the 
niedullary cells, encapsulation is not necessarily complete. These 
growths arc essentially benign and occur after tlie age of forty, the 


period when b}*pcrtcnsivc changes arc prone to 
become evident. Like the cortical hyperplasias, 
they may produce a secretion with liyTicrtensive 
properties so that tljcir presence may result in 
a raised blood-pressure wlticli may terminate 
fatally in some vascular accident, in cardiac 
failure, or in acute pulmonary oedema. Mayo 
has reported a case in which the rise in blood- 
pressure was not continuous but was paroxysmal. 
Surgical removal of tliese tumours has been 
successful in a few cases, and has been followed 
by a complete recovery with disappearance of 
the hypertensive symptoms. Apart from this 
particular syndrome, many attempts have been 
made to correlate conditions of hypertension, 
either essential or nephritic, with medullary 
hyperfunction or h3^erplasia, but at present no 
firm basis has been found upon which such an 
hypothesis can rest. 
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Ganglioneuromata. These tumours (fig. 1825) 
are uncommon and are usually benign ; they 
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may occur either in adults or in children, perhaps more often in 
the latter. They are composed of typical ganglion cells in company 
wth nerve fibres, either medullated or non-medullated, or some- 
times vdth both ; glial tissue may also be found together with 
fibrous tissue .and occasionally smooth muscle-fibres liave been re- 
ported (figs. 1826 and 1827). In a recent case multiple t\imouis were 
distributed throughout the tissues of the body forming firm white 
masses with sharply defined edges ; they were seen in lymph glands, 
testis, pancreas, the subcutaneous tissues of the trunk, and in the 
adrenal medulla of the left side. In the adrenal tumour, which formed 
the largest mass, well differentiated ganglion cells, areas of glial tissue, 
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and more undifferentiated neuroblastic cells were all seen. The patient 
was a boy aged 15 months. The condition in this case would be more 
faithfully described as a neurogangliomatosis derived from some 
developmental error of the sympathetic nerv’ous system as a whole, 
than as a primary growth of the adrenal medulla with metastatic 
spread. The multiplicity of the tumours beneath the skin suggested 
a neurofibromatosis, and sometimes both ganglioneuroma and para- 
ganglioma may be associated with such a condition. 

Nextrohlaslomata. Othernames by which these tumours are kno\ni 
are neurocytoma or sympathicoblastoma. Arising almost entirely in 
children, and being possessed of a high malignancy, they are composed 
of deeply -staining oval or round cells of low differentiation which may 
show a greater or less degree of arrangement in rosettes (fig. 1828), 
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similar to that scon in the so-callcd glioma of the retina. The centres 
of these rosettes are formed of a felted mass of very fine n n s. le ce 
t 3 -pe is rather similar to that of the foetal medulla, and from its undiffer- 
entiated characters the groivth has often been described as a round- 
cell- or lympho-sarcoma ; it is the form of growth usually found m the 
“ retroperitoneal sarcom.ata ” of children, and these tumours am in 
the majority of cases almost certainly derived from the s^pathetic 
plexuses. The adrenal tumour may reach a considerable size or may 
still be small at the time of death, for they .are rapidly fatal. A ^eate 
or less amount of hmmorrhage is usually present. e mos s ri un 
feature of these tumours, however, is their extensive metastasis The 
different distribution of the secondary deposits, 

the primary growth is in the left or right adrenal, has led to the differ- 
entiation of tw-o syndromes, that of Hutehmson and that o' ^PP«- 
In the Hutchinson syndrome the left adrenal or^ the site of the 
primary groivth and the metastases occur particularly m the bones 
especially the ribs and skull, and in the lungs liver -“d mg»^ 
to a less extent. An orbital tumour of the left side e»h^-- 
and exophthalmos may he the first indication o e . 

Pepper sWrome (figs. 1829 and 1830) when the "gM i aferted 

prirnarily, the mkstases are largely limited to the liver, in which 
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hamorihagic masses are seen and infiltration may be so extensive tliat 
hardly any normal liver tissue can be recognised by the naked eye. 
■\Vhile these distributions are usually followed, they are not rigidly 
invariable, and reversal of the secondary lesions may sometimes be met 
with. Frew has endeavoured to account for the distribution of the 
metastases on the basis of the differences between the lymphatic 
drainage and various connections of the glands on the two sides. On 
the left side he traces lymphatic paths to join the intercostal lym- 
phatics and thence through the mediastinum to the deep cervical nodes 
and the base of the skull ; communicating branches may also pass to the 
liver. The right adrenal is in direct contact with the bare area of the 
liver to which the growth may spread by contiguity, while lymphatic 
paths along the inferior vena cava may carry the tumour to the 
pleura and lungs, which are not usually affected by left-sided growths. 
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Extension to tlic bones o! the skwll may occur subsequently, and an 
orbital tumour may later appear on the right side. 

Another sonicwlmt rare primary- tumour of the adrenal is the 
melanoma (fig. 1831) which arises chiefly in adults, is sometimes 
bilateral and behaves in general like mclanomata in other parts of 
the body. Pollowing Masson’s work on these tumours, in wliicli he 
definitely connects the skin mclanomata with the sensory nerve endings, 
it seems probable that a neurogenous origin should be given to them. 

Metastatic tumours arc sometimes found in the adrenals, most 
commonly in tlm medulla, and perhaps particularly in association 
wth primary carcinoma of the bronchi. They are then not infrequently 
bilateral and have been knowm to give rise to the signs of Addison’s 
disease, though in the majority of cases the primar}” neoplasm proves 
fatal before such symptoms can arise. 
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hfemorrliagic masses are seen and infiltration may be so extensive that 
hardly any normal liver tissne can be recognised by the naked eye. 

these distributions are usually followed, they are not rigidly 
invariable, and reversal of the secondary lesions may sometimes be met 
with. Frew has endeavoured to account for the distribution of the 
metastases on the basis of the differences between the l}Tnphatic 
drainage and various connections of the glands on the two sides. On 
the left side he traces lymphatic paths to join the intercostal Ijtu- 
phatics and thence through the mediastinum to the deep cervical nodes 
and the base of the skull ; communicating branches may also pass to the 
liver. The right adrenal is in direct contact with the bare area of the 
liver to which the growth may spread by contiguity, while l^miphatic 
paths along the inferior vena cava may carry the tumour to the 
pleura and lungs, which are not usually affected by left-sided growths. 
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Extension to tlic bones of tlie skiill may occur subsequently, and an 
orbital tumour may later appear on the right side. 

Another somewhat rare primary tumour of the adrenal is the 
melanoma (fig. 1831) which arises chiefly in adults, is sometimes 
bilateral and behaves ii\ general like mclanomata in other parts of 
the body, following JIasson’s work on these tumours, in which he 
definitely connects tlic skin molanonjata uith tlic sensory nerve endings, 
it seems probable that a neurogenous origin should be given to them. 

Jletastatic tumours arc sometimes found in the adrenals, most 
commonly in the medulla, and perhaps particularly in association 
mth primary carcinoma of the bronchi. They arc then not infrequently 
bilateral and have been known to give rise to the signs of Addison’s 
disease, though in the majority of cases the primary neoplasm proves 
fatal before such symptoms can arise. 
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Section 1 


the injection treatment of hernia 

by 

St. George B. Delisle Gr.lv 

Ultil the ninetccntl. century the lot ot the sullerer from hernia of 
whatever variety wns indeed unfortunate. If of the leisured lasses he 
was debarred from strenuous sports or military cvercises, 
lower orders his livelihood was seriously interfered with, “"d. m “n) 
case, there was not the slightest prospect of cure^ 
operative and non-operative “cures” j 

throughout the ages, but without a elear concept of ^ 

hernia and without our modem knowledge of the causes and pres ention 
of sepsis they were all forwloomcd to {oilurc. of 

The first rational step towards the ameUorat.on of ‘''e conditmn 
the herniated was the invention of the steel spring tn.ss m France m 
the seventeenth centur)- by Nicolas Lequm (lOOo). At 
of the nineteenth century there was no cure for kno 

medical profession, and such great surgeons as \ ^ ^ 

were of the opinion that anyone who operated on a berma tlmt was not 

strangulated deserved to be hanged. TTp'itnn 

Such was the condition of affairs when in 1B32 ^ “ 

of America hit upon the idea of injecting an astrmgent ^ ^ 

canal, and after seven years’ patient and, a times, 
experiment perfected his technique and soon “f “ f|4“rthat 
of fame. For fifty years he was knmvn fa and 

time plied his craft with such a large measure n.-ada of all 

herniated from all sections of the Umted 

castes and classes, flocked to ^ claimed that hernia 

a short space of time he reaped a large • that such 

of every Wionwa-nrableandcou^^d^ 

was the case Not ^ston, and on his arrival 

sphere for his progress he ofession to see him 

pr™hi:o;rrrTWd^^ 
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invitation, •n'hich ^ras rejected as unheard-of insolence, and he at once 

became a martyr. 

“ The public press espoused his cause, and he soon derived the 
benefit of being gratuitously advertised the world over. He made a 
triumphal tour through England ; was wined and dined in London 
as one of the greatest benefactors of the age, and re-entered the 
‘ Hub ’ (Boston), a more popular man than he ever was before. Little 
wonder that he was lionised, for those who came to him with large old 
incoercible hernia, for which the most eminent surgeons could offer 
nothing better than a stiff truss, It^t Heaton cured.’* Such is the 
comment of Manley, one of Heaton’s most embittered critics. 

However, he kept his method a profound secret, and finally the 
American Medical Association felt forced to take action. 

It was regarded as puerile folly to expect men to close their eyes 
to the evidence of their own senses, and to allow their prejudices to 
stand in the way of the acquisition of knowledge. Heaton had a secret. 
“ He might die wthout revealing it.” Hence a committee of the 
American Medical Association was appointed to wait on Pr. Heaton, 
request permission to see his operations, and report their observations 
on their utility and value. 

Heaton declined to permit the committee to witness any of his opera- 
tions or to give them, his secret formula ; nor can we consider this un- 
reasonable when we remember that his offer to demonstrate his method 
had been brusquely rejected by the profession some years previously. 

The committee, though they were unable from any inspection 
made either to admit or deny the efficacy of any of Heaton’s claims, 
reported at the next annual meeting “ that there is no surgical opera- 
tion at present known (1852) which can be relied on nitb confidence to 
produce in all instances, or even a large proportion of cases, a radical 
cure of reducible hernia ” ; commenting on which later Dr. Heaton 
says : “ I affirm to be false in toto” 

In 1870 he published his method in a book entitled Tlie Cure of 
'Rupture ; but the method was so simple that it was laughed to scorn 
without any investigation whatever, and in a few years Heaton was 
qmte forgotten in spite of his follower, J. H. \yarren of Boston, Mass., 
U.S.A., who attended the annual meeting of the British Jledical 
Association at Cambridge in 1880, discussed with those he met there 
the injection treatment of hernia and also operated on some cases 
before a number of surgeons at Guy’s Hospital on the introduction of 
Thomas Brj'ant. In the same year (1880), he published bis Treatise on 
Hernia, which deals with the injection treatment. 
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The injections of Heaton and Warren 'U'crc very painful at times, 
and the modern operative treatment of hernia was so firmly established 
by the work of Harcy in 1881, MacEwcn in 1880, and Bassini and 
Halstod in 1889, that the very possibility of any alternative method 
of treatment was ^*er}* soon foT^ottcn. 

About the year 1900, Dr. Ignatz Slayer of Detroit, U.S.A., began 
the injection treatment of reducible inguinal hernia, using the solution 
described in this chapter, and with which he claims 98 per cent of cures 
out of all cases treated. 

The first mention of the injection treatment for inguinal hernia in 
the Medical Annual is in 1028, when the Tc\'iewer erroneously credits 
Ignatz ilayer with injecting his fluid into the sac [sic], and ends \vith 
the remark, " AVe think most patients would prefer an operation.” 

The Medical Annual for 1931 again refers to the injection treatment, 
and ends by remarking : ** A\Tien we remember the scepticism with 
^hich the injection treatment of varicose veins was at first received 
by the profession, it would be unwise to refuse the slightest credence to 
these observations.” 

There is a further reference in 1932, but again the reviewer makes 
the error of suggesting that the injection is into the sac. In the issue for 
1033 there is a more detailed reference and the 1034 issue states that 
the method is increasing in favour, although so far few surgeons have 
tried it in this counfr)’. 

It is not denied by the supporters of the injection treatment of 
hernia that excellent results are obtained by surgery, but it is also 
common knowledge that operation necessitates a long rest from hard 
work and is thus economically very expensive. 

There is also the risk of the an<esthetic (not negligible) and of post- 
operative complications, such as pulmonary embolus, pneumonia and 
bronchitis, and the latter with its accompanying cough may do much 
to cause the failure of the most carefully carried out operation. In case 
of failure much time has been consumed, some risk incurred, and the 
last state of the man is as bad or worse than the first. 

In the case of injection treatment failing, the condition of the patient 
is never worse, but always considerably improved, as hernife that 
formerly were difficult to control by truss can now be controlled with 
oase. The most striking cures by the injection method are those of 
patients with scrotal hernim who have been refused operation on 
accovmt of heart, limg, or other conditions increasing the anesthetic 
and operation risks to too great an extent. 
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INDICATIOXS 

All reducible indirect inguinal herni® that can be controlled by a 
truss are suitable for the injection treatment, provided that the 
patient is not suffering from tuberculosis, active venereal disease, 
hfemophilia, or any chronic generalised microbic infection. 

Should the patient desire operation, there is no need to dissuade him, 
but should he be an unsuitable subject for operation, or should he be 
unable to afford the time or refuse operation absolutely, then he should 
be luged to undergo the injection treatment which offers an excellent 
prospect of cure and obviates any lengthy stay in hospital or mirsing 
home followed by a more or less prolonged convalescence. The treat- 
ment IS ambulatory, free from risk in expert hands, and does not 
interfere ^vith the patient’s professional or social duties. A number of 
patients who have submitted to treatment at the author’s bands are 
men who felt that their hernia was getting steadily worse and interfering 
with the efficient discharge of their duties and who, at the same time, 
did not dare to take the necessary time off for fear of losing their 
employment. 

StECHAKICS OF IIERKIA 

To follow the argument one must understand bow a truss keeps 
back a hernia. In addition to the existence of a sac, preformed or 
acquired, it is necessary, if the hernia is to “ come down,” for the 
external oblique to be separable from tlie internal oblique and trans- 
versabs. If by any mechanical means this separation is prevented, the 
hernia cannot descend. It is well known that ruptured persons hold 
themselves when they cough or sneeze to prevent their rupture coming 
down. A satisfactory truss likewise prevents the descent of the hernia 
by exerting sufficient pressure on the tissues directly superficial to the 
neck of the sac to prevent the external oblique from being separated 
from the subjacent muscles, MTien ruptured subjects cough, the ab- 
dominal musculature is strongly contracted and the conjoined tendon is 
thus dranm baclovards, but the inelastic aponeurosis of the external 
oblique, although drawn taut, is at a mechanical disadvantage. The 
neck of the sac may thus be allowed to open and, once contents enter, 
their semi-fluid character enables them to exert a dilating influence 
comparable in ever}’ way to the dilatation of the birth canal by the 
unbroken “ bag of waters.” When the patient is not straining, the 
conjoined tendon is slack, maintained by intra-abdominal pressure 
flush against the external oblique, and the hernia does not come do^vn. 
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Tills suggests that if wo could preveiit the external oblique from 
separating from the subjacent inuscular layers, the hernia would never 
“come down,'" in spite of the existence of a sac. This is what is 
attained by the injection treatment first devised by Dr. George Heaton 
of Boston, ^lass., just over one hundred 5 'eaTS ago, and perfected by 
Dr. Ignatz hlayer of Detroit, whoso technique is here advocated. 

By means of a suitable sclerosing fluid, a mass of tissue — micro- 
scopically a foreign-body granuloma — is formed in the inguinal canal 
between the layers of the lower abdominal muscles and surrounding the 
sac and spermatic cord. The layers of muscle are firmly united together 
by the subsequent dense scar tissue by which it is replaced so that they 
cannot be separated, while the contraction of the scar tissue also 
constricts the neck of the sac and the hernia is cured. 

There is nothing new to the surgeon in this idea of scar tissue causing 
very considerable alteration in the mechanics of the human body. It 
is well knomi to every g}’j)roco)ogist that if a woman 1 ms pelvic cellulitis 
follou-ing a confinement, the utcnis is, first of all, pushed over to the 
opposite side by the exudation. As resolution takes place, the uterus 
gradually returns to its mid-line position, and, finally, is dragged to 
one side and \ipwards by the contracting scar tissue. The uterus 
remains firmly fixed in thb new position, thus gi\Tng permanent 
evidence of former inflammation and c-xudation. 

Although many thousands of cases of hernia have been treated by 
the injection method by various sui^eons in other countries, there has 
been reported no case of injury to the testis or cord. Sections cut 
from experimental animals show that the cord passes undamaged 
through the areas of artificial induration and remains uninjured by 
the subsequent contraction of scar tissue. It is essential that a well- 
fitting truss should be worn from the commencement of treatment 
and never removed, day or night, until several weeks after the final 
injection. The surgeon must see that the pad accurately covers the 
internal rmg and that, even when the patient is lying down, it is still 
exerting adequate pressure. 

It must be of the steel spring pattern ; the elastic truss is, in the 
author’s experience, useless. 

Por the treatment to be successful, the hernia must be (a) entirely 
reducible, and ( 6 ) easily retained by a truss. The size of the hernia 
does not matter ; scrotal hernise ate cured as well as the smaller 
varieties. 
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TECHNIQUE OF INJECTION 

The patient is examined to make sure that he has a hernia which 
is completely reducible, and his own medical adviser is also asked to 
verify that he has a hernia (fig. 1832). 

This latter precaution is highly necessary, for w’hen the j)atient is 
cured there is nothing to show for it except a hard mass in the groin, 
and those who have not seen the hernia “ down ” are incredulous 
as to cure. It is highly important to examine both sides before com- 
mencing treatment, to avoid missing a second hernia imnoticed by 
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the patient. In a certain number of cases, especially left inguinal 
hernia, the cure of one side is followed by the appearance of a hernia 
on the other side. This second hernia may appear during the treat- 
ment of the original hernia, and, therefore, where the opposite inguinal 
region appears weak and especially when the external ring is large, it 
is \viser to inject both inguinal canals simultaneously, in order to 
forestall the annoyance of a fresh hernia developing. 

A well-fitting truss must next be obtained — a steel spring truss uitb 
a perineal band or else of the rat-tail type (figs. 1833 and 1834). Care 
must be taken to see that the hernia is retained underallconditions. The 
loop of the perineal band should be stitched to the covering of the spring 
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in tiic most convenient position (figs. 1835 nnd 1836), othern-ise tire 
band slip.? about, gets into the inter-natal cleft and is soiled with fteces, 
etc. (fig. 1837). 

Tiic patient is sliaved on the affected side. Lloyd’s “ Euxesis ” 
is reconnnended for softening the hair before sh.aving, but .any 
similar cream will do. A dry shave is a barbarity. 
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Tlie injection is made with the patient in a modified Trendelen- 
burg position (fig. 1838). A pelvic rest placed under the sacrum 
raises that part of the body some six inches above the level of the 
couch, the head and feet resting on the couch at a lower level. 
The patient’s muscles must be quite relaxed. The site of the injec- 
tion is now washed ^vith industrial 
alcohol. 

If the external ring is large enough, 
the skin of the scrotum is invaginated ! 
through the external ring by the third j 
finger of the right hand if the operator i 
stands on the right side of the patient, i 
nnd with the same finger of the left | 
hand if he stands on the left side Fig 1538. — Fattist lyoo on Copcb on 

of tbe patient. The needle. No. 23 TaiT™...owi,n,o,.i. 

_ r ^ ^ , ST THE SUBOEOS WITHOITI DI8TOBBISO 

•D. n .G. (British Wire Gauge), inches the patient IN TBE SUQHTEST. 
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long, such as is made by Messrs. Allen & Hanbiiry, mthout a side eye 
near the point, mounted on the charged syringe, is inserted vertically 
over the site of the inteinal ring until the point is felt by the invaginat- 
ing finger to have pierced the external oblique aponeurosis and to be 
lying in the inguinal canal (fig. 1839). The piston is withdrawn to 
ensure that no vessel has been entered. The contents of the syringe 
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are now slowly injected, withdrawing the piston after evcrj' few 
drops to make certain that the point of the needle is still outside 
any vessel. 

It is often impossible with a small hernia to lift the external 
oblique as suggested above ; in these cases the needle may be inserted 
through the external ring into the inguinal canal either above or below 
the cord, which is identified and held out of the way, or the 
neighbourhood of the internal ring may be reached by inserting the 
needle vertically to the skin at a point just above Poupart’s ligament 
and immediately external to the termination of the external iliac 
artery, which is identified by palpation. 
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rREPAHATION OF SCLEROSING FLUID 
The following is Mayer’s formula ; 


Zinc sulphate ...... 

1 

dr. 

Phenol crj’stals ...... 

6 

dr. 

Glycerin 

4 

fl. dr. 

Aq. cinnamoni ...... 

1 

fl. oz. 

Fluid e.xfc. pinus canadensis (dark) 

5 

fl. dr. 

Sterilised chemically pure redistilled \s'atcr . 

2 

fl. oz. 


Dissolve the zinc sulphate in the cinnamon water. Liquefy the 
phenol crystals by heating. Add the glycerine. Shake thoroughly 
until mixed and cooled, then add the distilled water and finally the 
fluid extract of pinus canadensis. Shake thoroughly. Allow the fluid 
to stand for about a week, agitating the mixture several times a 
day. Subsequently it should be filtered. Before injecting, boil the 
solution in a glass tube or place in the sterilizer in a porcelain container. 

^Vlien cold the solution is muddy in appearance, but on heating it 
becomes clear and transparent and looks like a rich port wine, hence 
the necessity for the clear glass, for if amber containers are used it is 
diflilcult to see when the solution has become clear. 

On drawing up the solution into the syringe it becomes cooler and 
throws dorni a very fine precipitate which passes \nthout difficulty 
through the needle. In this precipitate is, the author believes, the 
whole virtue of the solution. 

The dose is 0*5 cc. for the first injection and 0-6 to 1 cc. for 
subsequent injections. 

AFTER-TREATMENT 

When the injection is completed, the needle is rapidly withdra^vn, 
the site dried with cotton wool, the groin dusted with talcum powder, 
and the truss re-applied by the surgeon. It is very important to impress 
on the patient that he must not endeavour to help the surgeon in any 
^ay, but must He quite flaccid, like a log,” and not cough or strain 
Until the truss is on once more. When the truss is fitted, the patient 
rises and gets do^vn off the couch without much assistance. In a few 
hours’ time there may be a bruised feeling in the groin. If this is 
Severe he should lie down, apply a hot-watcr bottle on top of the truss 
[ichick must not be removed)^ and take ten grains of aspirin. 

At four to seven days’ interval (according to the reaction), further 
injections are given in the same manner as the first. The patient gets 
on to the couch and lies on the pelvic rest with his truss on, and this is 
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removed by the surgeon, Tvbo must -warn him every time not to try and 
help in any vray, but lie quite flaccid. Patients find it difficult at first 
to get this important point into their heads. 

After a few injections a hard mass is noticed deep in the inguinal 
region, and this gradually increases in extent as the injections proceed. 
^Yhen the entire inguinal region is so filled up, it is impossible to identify 
the external ring and the needle feels as if it is being inserted into 
rubber. The injections are now left ofi for a fortniglit, the patient 
still wearing the truss day and night. At the end of this time the trass 
is removed by the surgeon with the patient lying on the pelvic rest, 
as if for injection, and he is asked to cough. No impulse should be 
visible or palpable. The truss is then re-applied and still >v'orn day and 
night, and in another fortnight’s time is removed udtli the patient 
standing, and he is again asked to cough. No impulse should be 
visible or palpable, and the patient may now leave ofi the truss at night 
and when having a bath, but he should be examined in a week's time, 
and it should continue to be worn during the day for a further period 
of four weeks. He is then re-examined and the truss left ofi for good, 
but he is examined in a week’s time and again three or four weeks 
later. If he has to make any strenuous exertion he is advised, as a 
matter of precaution, to wear his truss during the periods of stress for 
several months to come. 

The total number of injections is about twenty. 

It is important to remember that the fluid is not injected into the 
sac, but into the ingvunal canal in the neighbourhood of tho internal ring. 

Some of the earlier experimenters, e.g, Paucoast and others, at the 
beginning of the nineteenth century, did actually expose the sac and 
inject into it, but results do not appear to have been encouraging, for 
we hear nothing further of this method. 

Occasionally when the needle is inserted through, the external ring 
some coagulable fluid is aspirated into the syringe. With the needle 
in situ and fresh syringe substituted, it can be demonstrated that the 
fluid is clear and colourless, highly albuminous, and with a few’ w’hito 
corpuscles and still fewer red. This is probably peritoneal fluid from 
the hernial sac w’hich has been entered by accident. The needle should 
be wthdrawTi and inserted afresh hr a slightly different direction. In 
experimental animals the entry of the sclerosing fluid into the general 
peritoneal cavity has been followed by a plastic peritonitis ■with death 
within a few days from obstruction due to adhesions and bands. 

If a blood-vessel has been entered, blood flows into the syringe on 
withdrawing the plunger, and its recognition presents no difficulty. 
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Should the patient, on the injection of the first few minims of the 
fluid, complain of cramp-like feelings in the hypogastrium or abdomen, 
it is probably a sign that the point of the needle has entered the general 
peritoneal cavity, and tlic needle should be •ndthdrami a short distance 
before continuing the injection. No ill results ensue, but there may 
be considerable discomfort for some hours following. 

Patients frequently complain of curious transient subjective 
sensations, such as burning in the scrotum or penis, or on the inner side 
of the thigh, or a sensation of warmth round the anus. Occasionally, a 
few seconds after an injection in the neighbourhood of the internal 
ring, there may be a feeling of cramp in the distribution of tbe anterior 
crural nerve, followed by some paresis, ^rliich disappears in the course 
of a few days, leaving the patient none the worse. 

Very occasional!}’', injection in the neighbourhood of the internal 
ring is followed by tingling down the leg and in the foot and toes, 
suggesting that thefluid has reached the peri-arterial sympathetic plexus 
sunounding the external iliac artery, or even that a small amount has 
entered the vessel. No permanent injury follows. 

No case of new gro\vth has yet been reported followmg on the 
artificial foreign-body granuloma. 

DISCUSSION 

The following advantages may be claimed for the injection method 
over operation : 

(1) The risk of an anrosthctic and operation is avoided. 

(2) The treatment being ambulatory, the need of going into a 
hospital or nursing liome is removed, and there is no loss of time from 
employment or enjoyment, tliuseffecting a considerable economic saving. 

(3) The pain and discomfort of the injection treatment is very 
much less than that of operation. Patients who have experienced both 
methods are enthusiastic in favour of the former. 

(4) According to those in other countries who have had a large 
experience running into thousands of cases, end-results compare 
favourably ^vith those of operation. 

The following types of cases are unsuitable for treatment by the 
injection method ; 

(1) Those in which the hernia is not completely reducible, or where 
it is complicated by imperfect descent of the testis or some other 
c ondition rendering the satisfactory fitting of a truss impossible. 

vor.. II. — 3 c * 
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(2) Those in whom there is active venereal disease or any kind, or 
a de^te history of tuherculosis. Mayer also considers a history of 
specific disease as a contra-indication. 

(3) Those cases where the intelligent co-operation of the patient 
cannot he assured. For this reason it is not recommended for children, 
as their mothers cannot as a rule he relied on to see that the truss is 
properly worn day and night. In eMldren, too, the loss of time e^\taUed 
by an operation is not a serious factor. 

{4) Cases of haemophilia. 

The following equipment is necessary : 

A couch of more than average length, say C ft. 9 ins. The short 
couches sold by many of the instrument makers are of very’ incon- 
venient siae. During the injection the patient is perched in a position 
of opisthotonus with his head and his heels at either end of the couch 
and his pel^ supported on a pelvic rest (a truncated wedge of the 
following dimensions ; width of base 16 ins., height 0 ins., \vidth of 
upper surface 7 ins.) (fig. 1840). IVith too short a couch, the head or 
heels of a tall patient are just on the edge and he is unable to relax 
completely through fear of slipping. 

The rest is just a little shorter than the width of the couch. The 
upper surface is covered with two layers 
of sorbo cushion held in place by a layer 
of waterproof sheeting which is securely 
nailed to the wooden portion of the 
pelvic rest. This is very cold to the 
skin, and it is advisable to have some 
small blankets, of such a size as arc 
used in perambulators, for covering 
the rest, thus sarfng the patient 
from much discomfort. The blankets 
can be washed as required and need 
not be fastened in any way. 

The syringes should be of the eccentric nozzle type and in two 
sizes, of one and two cubic centimetres capacity respectively, graduated 
in tenths of a cubic centimetre and also in minims. The needles that 
are most satisfactory are of size 23 B.IV.G., 1|- inches in length, and 
wth a terminal aperture, bevelled so that the " eye of the needle 
faces the flat part of the shoulder of the needle. There must not be 
any lateral aperture or apertures near the point as is so frequently 
seen in needles of this description. This is very imporianl. 
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The spinges and needles arc kept immersed in industrial alcohol. 
This can now bo obtained on a written order by a qualified medical 
practitioner, in quantities not exceeding half a gallon at a time, from 
any chemist n*ith a licence to dispense it. The order must specify the 
use to which the alcohol is to be put, and must bear the pre- 
scriber’s name, address and qiialifications, and the date. Industrial 
alcohol is highly preferable to methylated or surgical spirits, and can 
be used “ neat ” as a sterilising fluid for instmments or skin. The 
privilege of obtaining what is practically pure alcohol at a moderate 
price is so valuable to the profession tlmt great care must be exercised 
to avoid any i/ifringemcnt of the rather stringent regulations for its 
supply. 

For those who perform this operation frequently it is advised that 
the needles and syringes be kept in a shallow, flat, rectangular dish 
large enough to contain two or three s 3 rringos each of either size and 
half a dozen or more needles. One side of the dish should have an 
indelible mark and the syringe and needle nearest to this side is the 
one next to bo used. After use the syringe and needle arc washed out 
several times with tap water (from the warm tap for preference) and 
then run through spirit and replaced in the dish furthest from the 
marked side. In this way each syringe and needle is used in turn and 
receives a sufficiently long immersion in the alcohol to effect thorough 
sterilisation. 

It is important that all instruments immersed in sterilising fluids, 
of whatever nature, should he in contact on every surface \vith the fluid. 
This means that there shall be sufficient depth of alcohol, and that 
^o]}o^y instruments (needles, etc.), shall he completely iiUed with alcohol 
and all bubbles of air carefully excluded. Needles, therefore, must 
have alcohol passed through them and be detached from the syringe 
before the syringe is empty. This ensures that the lumen of the needle 
is full of alcohol. 

Syringes and needles immersed in industrial alcohol should have 
the alcohol blown as completely as possible out of them before use, 
but need not be rinsed in water. This is an additional advantage, 
having time and trouble. If any other sterilising fluid is used it is 
absolutely necessary to teash the instruments thoroughly in sterile water 
before use. 

It is convenient to have a jar filled ivith alcohol containing 
pledgets of cotton wool for sterilising the skin before making the 
injections. 

It is far easier to gauge the size of the external ring wth the patient 
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lying on the pelvic rest in perfect relaxation, as describetl above. RTien 
the patient is examined standing, tte abdominal muscles are in a 
condition of tonic contraction and the pillars of the external ring are 
drawn taut. This makes the insertion of the examining finger a painful 
and often impossible process. 

Always make the injections as far from the mid-line of the body as 
possible, to start ^vith. One of the causes of failure is making the 
injections too near the external ring. 

It is helpful to mark the extent of the hernia by a series of minute, 
intradermal injections of mdian ink. This leaves a permanent tattoo 
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record of the 8120 of the hernia, and is very useful for recalling to mind 
the original condition of the patient. One dot should be made at the 
outermost limit of the hernial bulge, i.c. at the external boundary of 
the internal ring. This is important, as if there is a recurrence it Avill 
begin just internal to this point. 

The folloxs'ing brilliant success in a very unpromising case 
should convince the most sceptical of the value of the injection 
treatment : 

In the autumn of 1931 the author saw an elderly man of seventy-one 
years of age with a large double hydrocele of fourteen years’ standing 
and a right inguinal hernia of ten years’ histor)’. His hydroceles had 
been tapped at frequent intervals, but his hernia was impossible to 
control on their account (fig. 1841), and as he had had a stroke some 
few years previously (from which he had, however, made a practically 
complete recovery), and was also subject to attacks of bronchitis in cold 
weather, operation was considered quite out of the question and lie was 
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passed on to me the suggestion that I might like to inject Ids 
hydroceles. 

Against my better judgment, and in spite of the long histoi^’ and 
thick sac walls, it was decided to make the attempt, and each hydrocele 
was evacuated seriatim and injected with 10 cc. of qiiininc-nrethane 
solution as used for varicose veins. 

Tlie hydroceles were quickly cured, and then it was possible to fit 
a steel spring rat-tail truss which retained the hernia perfectly. 

The hernia was the size of a fcntal head (fig. 1842), and the external 
ring was so large that the middle finger could be inserted through it up 
to the inctncarpo-phalangeal joint. If this ease could be cured, the 
value of the injection treatment was, indeed, established beyond all 
doubt. 

On January 4th, 1932, injections for the hernia were begun, and 
between that date and August 8th, 1932, twenty-four injections of 
Ignatz Mayer’s solution were given into the right inguinal canal. On 
September 5th, 1932, the truss was IcftoR at night, and on October 3rd 
of the same year it was finally discarded. There is now, two years 
after discarding the truss, not the slightest 
sign of either the hydroceles or the hernia 
(fig. 1843). 

It must be emphasised that this is 
essentially a specialist treatment. The 
long technique cannot he learned without 
months of patient and often disappointing 
practice, and, at first, the operator is 
hound to have a certain percentage of 
failures, all of which on subsequent 
searching self-examination can be at- 

tributed to faulty technique or selection. *«.'»■. i'» »» «*sc?rr co-^Dmo-^ ttob* 

mv- , , , . r • 1 . .1 UT *9 ^0^ TR® SUaKTEST TRACE DF EITBEB 

-inis treatment is now on trial at tiie JHsyo hbr-oa or htdeocelr. 

Clinic ; and in the Surgical unit of the 

University of Jlinnesota, where Dr. Arthur F. Bratrud, Professor of 
Surgery, has been using Mayer’s solution for the last three years, very 
encouraging results are reported. The use of the injection method is 
on the increase in the United States, and wherever it has been 
given a fair trial results have impressed those that have witnessed 
them. 

It is an interesting fact that the opponents of this treatment are 
&1I, without exception, men who have never seen the treatment carried 
out at all, or only in a half-hearted manner, or who have only seen one 
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case and that a failure. On this they base their judgment. To them I 
would recommend the words of William Penn uttered 250 years ago : 
“ Neither despise, nor oppose, what thou dost not imderstand.” 

The folIo^ving references may be looked up by those interested in 
the injection treatment of hernia : 


SEFEREKCES : 

Raikal et Raikal. Lt Eaniage htmiaire, 1899, pp. 47 ft eeq. 

Iqnatz Mayer. Med. Joum. and Eecord, 1927, CXXV, 628, 696, 672. (This 
gives a very fall bibliography.) 

St. G. Gray. SritisJi Medical Journal, 1932, Vol. 11, p. 12. 



Section 2 


THE INJECTION TREATMENT OF H^MOEEHOIDS 

liy 

R. SistPSON Harvey 


iNTRODOCrrlON 

HiEMORRiIOiDS-or piles, as they arc commonly called-usually occm 
in middle life, though they ate not uncommon m the second “"d 
decades ; they aflect both sexes equally. In many cases they appear to 

Ttey are^due to varicosity of the hremorrhoidal plexus of vems. and 
are caused by : 

(1) Constipation. Normally the rectum should be free fecal 
matter except during defecation. In chrome 

more or less constantly found in the rectum and. “ ri’ r 

hard from the absorption of ivater. they e.xert pressure on 
hiemorrhoidal veins. Contraction of themotal uMl is mcreased and he 
veins are constricted as they pass through the muscu ar “ 

efiorts at stool increase the pressure in the portal system, and dilatation 

and varicosity of the veins result. ficonrp<? 

(2) Spasm^f the rectal musculature caused ™™B.^feBUres, 

or shells of hard scybalous material retamed bene 
Houston, as is sometimes found when the mucosa is 

(3) Raised portal pressure from dise.ase of thehvmand^^^^^^^^ 

abdominal pressure from tumour or force enhincters and leva- 

(4) Loss of muscular tone and relaxation of the sphmeters and leva 

tores ani,'such as occurs in multigravidce who have unrepaired tom 

"'t) Pressure on the rectum by pelvic tumours or by retroversion of 
the uterus. 

(6) Sedentary occupations. 
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The varicosity may take place in the veins of the colimms of 
Morgagni— internal piles — or in the lower veins of the anal canal — 
external piles. Intermediate forms are termed intero-external piles. 

Internal piles may prolapse outside the anus, temporarily or 
permanently, and become thrombosed or even gangrenous ; external 
piles frequently become thrombosed. 

As in varicose veins of the leg, relief or cure may be effected either 
by aseptic thrombosis of the varicose veins themselves, or by prolonged 
support and constriction of the whole venous system of the part . In any 
case the causes must be discovered and treated. 

Aseptic thrombosis of the varicose veins of the pile mass may be 
effected by the injection of a few minims of sclerosing fluid, such as 
20 per cent phenol in glycerine, into the pile itself. This method 
was in vogue in America more than fifty years ago and was first 
introduced into England by Swinlord Edwards in 1888. It is still 
practised by many leading proctologists and gives excellent results. 
Each pile must be injected about three times, at weekly or fortnightly 
intervals, before a cure can be effected. 

Complications, such as severe bleeding, pain, or necrosis of the 
mucous membrane, were common, however, until an improved tech- 
nique was introduced in America by the late Albright of Philadelphia 
and Blanchard of Youngstown. This consists of injecting into the 
submucous tissue of the rectum above the piles a 5 per cent solution of 
phenol in vegetable oil. This would appear to have two separate 
effects ; it seeps doivn into the pile to produce a thrombosis of the 
varicosity, and it further produces fibrosis of the submucous tissue. 
The mucous membrane of the rectum becomes more firmly attached 
to the muscular coats and firm support is given to the walls of the 
superior hscmoirhoidal veins. 

The first to introduce this method into England was Morley 
in 1927, and he substituted almond oil for the wesson oil whicli 
^Yas in use in America. This method, which is used at 'the -Injection 
Clinic of the Royal Waterloo Hospital, is the one we would 
advocate and is here described. 


EXAMINATION OF THE PATIENT 

(1) General Examination. A general routine examination of the 
patient should be made, to discover if possible the cause of the com- 
plaint. It cannot be too strongly emphasised that piles are a manifesta- 
tion of sluggish circulation of blood in the hjemorrhoidal plexu.s, and, 
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if no local causes can be found, attention must be directed to the portal 
circulation, and to the liver in particular. 

(2) Local Ezaynination. The best position for both men and women 
is the left lateral semi-prone. The buttocks should be well up to the 
left side of the couch and the head and shoulders to the right. A small 
pillow should ho placed under the left hip. The knees should be drawn 
up — the right higher than the left — and should rest on the couch. The 
surgeon should wear rubber gloves for the examination. The external 
parts should then be examined in a good light to ascertain the presence 
of sores, tags, external piles, or fissure. 

The gloves may now be discarded and a rubber sheath be placed on 
the index finger of the right hand. The examining finger must be well 
lubricated and slowly introduced into the anus. Spasm of the sphincters 
or a complaint of acute pain should suggest the possibility of the 
presence of fissure. 

A very complete and careful digital examination of the rectum and 
pelvic organs should now be made. It must bo empbasised that no 
internal hromorrhoids be felt unless they are inflamed, thrombosed, 
or fibrosed. 

If masses of fjcces arc felt they may often be pushed into the upper 
part of the rectum ; if they are too soft and bulky it may be impossible 
or impracticable to proceed with the proctoscopic examination and 
injection until the bou-ei has been cleared. 


TECiroiQUE OF DJJECrriON 

(1) Solution. In most cases a 5 per cent solution of phenol in almond 
oil is used, but in some cases where the mucous membrane of the rectum 
is unduly lax the strength of the solution may advisably be increased to 
10 per cent. It is convenient to keep a stock of the latter and to mix 
it with equal parts of pure sterilised almond oil, as required, to produce 
the 5 per cent solution. 

The 10 per cent solution is made as follows : 

Ten grammes of pure phenol crystals are weighed out into a crucible and melted 
In a water-bath ; 95 cc. of pure almond oil is placed in a stoppered bottle and ster- 
ilised at 100® C. by boiling in a water-bath for half an hour. When it has cooled 
down, the phenol is added and thoronghly mixed hy shaking. There should be no 
deposit of any kind. The resultant fluid measures 100 cc. It is strongly antiseptic 
and will keep, but should be well shaken every time before use or before being 
diluted to make the 5 per cent solution. 
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(2) Syringe. The syringe is & 10 cc. Record pattern GabrieFB pile 
syringe (modified), with a bayonet mount for the needle. The needle is 12 
gauge, I inch long, and in a stem 4| inches long ; close to the bayonet 



mount the stem is bent at an angle, and so arranged that, when mounted, 
it points away from the plane of the finger moxmts of the syringe (fig. 
1844). Thus when the needle is introduced into the proctoscope the 
surgeon’s view is not obstructed by the end of the syTinge or by the 
hand, and a clear view of the operation area is obtained. 

(3) Prodoscope. Many varieties of proctoscope have been devised, 
bnt the one I have found most useful and most acceptable to the 



patient— a very important point— is a modification of that devised by 
Milligan. It is longer and narrower than most, consists of a simple 
tube ■with a very slight taper, and is fitted 'v^dth a conical obturator (fig. 
1845). It is easy* to introduce and easy to clean. I have modified the 
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pattern slightly hy having the handle bent hackwards at an angle of 
45° to give more room for the hnttocks rvhen it is fully introduced. 

(4) Uluminalion. An electric head-light is the most convenient 
source of illumination. 

(5) jAihrlcation. Vaseline, though an c.vccllent lubricant, is messy 
find difficult to clean off instniments and rubber finger-sheaths, and 
soon rots the rubber. A water-soluble catheter lubricant, such as is 
supplied in tubes, is recommended. 

A pair of long forceps is needed to carry wool swabs to clean the 

inside of the rectum wlien necessary. 


(G) Inlrodudion of the Proctoscope. The rubber sheath may now 
be discarded, and the warmed and well-lubricated proctoscope gently 

introduced, , . , a. • 

It is bettor to tell the patient to relax and avoid any straining or 
“ bearmg domi.” os the latter may cause the passage of fieces into the 

lower portion of the rectum. 

The proctoscope should be directed towards the umbilicus for the 
first inch or so. os this is the direction of the axis of the * 

a to-and-fro screwing movement assists its passage. s ou 
directed upwards and slightly backwards to its full extent, t^e 
obturator removed. If the patient is in the position described above 
(more particularly in the k-nce-elbow position), air will enter 
and partially distend it. A good view of the rectum is obtained 
Blood, mucus and fmcal matter should be gently swabbed aw y 

™ The proctoscope is then withdrawn to allow the lower portj™ 

the rectum to be seen. If piles are present they i«ll 

lumen as the proctoscope is withdrarvn. In a well-marked case there 

will usually be three large piles-two on the right wall and one on the 

left corresponding to the three main branches of the superior hiem 

rrhddrelet-Ldsmallerintermediate piles. The^^ 

and size should be carefully noted, and 

convenient to regard the rectum as being divided mto four quadrant 
by imaginary antero-posterior and transverse lines, and to inject one 
quadrant at each sitting. 

(71 The Imedion Being satisfied that internal piles are present and 
thal Ycasrirlrtable to the treatment, the injection may now be 
started. 
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The obturator should be carefully re-introduced and the proctoscope 
passed into the rectum almost to its full extent, and the obturator 
then vdthdrawn. The syringe, which should have been previously 
sterilised, warmed, and filled with the tcarmed solution of 5 per cent 
phenol in almond oil, is taken in the rig^t hand. 

The injection is usually made about one-third of an inch above the 
upper end of the proctoscope in that quadrant of the rectum in whicli 
the pile mass about to be treated is situated. The needle iniisl be 
sharp (see page 9287). 



Fij. I94A — TiiEL>mcno:< TBEAnizyr or If^OKnnotm. 
rnf. X'su.CB'BBi.AaD 1 — 

rat Site ros the Hiok iHfEcno'f; Sothe Site rosTiiE 

Low ISJSCnOT lETO T»E BhMTAKCE or THE I’lLE ITSEtr. 


Some experience is necessary to determine at wdiat height the injec- 
tion should he made ; it varies from 1-3 inches or more above the ano- 
rectal line, but in general the greater the pile and the laxer the rectal 
macoiis membrane, the higher the injection is made (fig. I64(j). 

The mucous membrane must be pierced steadily — there must be 
no stabbing, or a fold wall be produced and transfixed— until the point 
of the needle is judged to be in the submucous tissue. This can be 
proved if the shaft of the needle is moved radially towards the centre of 
the proctoscope, when the point of the needle will come with it carrying 
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tho loose mucous membrauc. If the point has impinged too deeply it 
will be fixed in the muscidar wall and will not move, necessitating its 

being withdrawn a little. , . . j 

Slioht suction on tho plunger should be made to see whether blood 
enters'’the sj-ringe : if this occurs, the needle is m a blood-vessel and 

must be withdrawn and the injection made elsewhere. 

Being satisfied that the needle is in the submucous tissue and not in 
a blood-vessel, the injection may be proceeded with steadily (fig. 1847). 



The amount injected varies wHh -b “"^Xt'l-gb 
the looseness of the mucous of ttLiucous membrane, 

fluid should be injected to produce a o , vessels can be seen 

which usually turns pale and over which ^ enough 

oouming the so-called (in a thin. 

solution oe At one sitting I rarely give less 

poorly nourished mdirudual) to 10 . ^^^joge. 

than 6 cc. and very often mjectfte v. oo blcedinv, or at most 

On withdrawing the needle there should he no bieedin„ 

only a tiny tricWe of blood, from the puncture spot. 
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If bleeding seems to be excessive, a pad of wool should be introduced 
through the proctoscope and left in the rectum opposite the bleeding 
point, to control it. The wool wdll be evacuated at the next movement 
of the bowels. 

It is well to re-introduce the obturator before ^Yithd^a^ving the proc- 
toscope so that the edge of the latter shall not injure the skin of the 
anus as the sphincters contract. 

A record should be made of the site of the injection and the amount 
of solution used, and the patient be told to report in a week's time. A 
tablespoonful of li(juid paraffin should be taken every night until the 
treatment is completed. 

Aft&r-Treatment. Every endeavour must be made to eradicate tbe 
causes which may have accounted for the hamorrhoids. Constipation in 
particular must be avoided and the bowels be kept free, without being 
too loose, by taking paraffin either in the bquid form or combined 
with agar-agar in an emulsion. A clock-like regularity of evacuation 
should be enjoined and the patient warned never to break it even once. 

EFPEcrrs or the injection 

The visible eSccts have already been described. Pain at the time 
of injection is very rare, but a sense of fulness is usually experienced 
which may persist for some hours. Subsequent pain is very uncommon, 
and rarely enough to incapacitate. It may be relieved by a belladonna 
suppository, gr. When a bleeding pile has been injected tbe hemo- 
rrhage ceases immediately. This may lead the patient to imagine that he 
has been cured by one injection only, so that it is well to warn him of the 
fact and to impress upon him the necessity of completing the treatment. 

At the next visit the examining finger will feel an induration of the 
rectal wall extending from just above the site of the injection down to 
and sometimes into the ana! canal. The mucous membrane feels 
“ leathery ” and can no longer be moved on the deeper layers. The pile 
itself feels hard and thrombosed. "When the proctoscope is introduced, 
the mucous membrane in that quadrant which has been injected will 
not prolapse into its lumen. The injected pile has shrunk and no 
longer looks congested. 

When the four quadrants have been fully injected it is well to defer 
further treatment for a month or six weeks. It will then be found that 
though the induration and swelling of the rectal mucous membrane 
have to some extent subsided, yet the former ]a.xncss and undue 
mobility have entirely disappeared. Even anal tags and external 
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piles, I if formerly present, wll liavo decreased in size. If any small 
internal piles remain they may be dealt with by an injection of 
2 or 3 cc. into the submucosa j\isfc above their upper ends (fig. 1848). 
Tlicse small piles arc more readily cured by injecting them with 5 minims 
of the stronger solution, i.c. 20 per cent phenol in glycerine. It is rarely 
neecssarj’ to repeat the large injections higlier up — ^i 2 ideed this may be 
impossible owing to the fixation of the mucous membrane. 

The immediate results of injection treatment are excellent in that 
the local sjnnptoms arc cured. Bleeding and pain arc relieved almost 
from the time of the first injection. Congestion and swelling of the pile- 
bearing area disappear, and the complexion of the rectal wall changes 



Fig. I&4S I5JSCTI05 TrUTMOT or IfxUOBRSOIOS. 

View or Tnx Parts es «kkr tbbocoh tbi Proctoscopb. 

Ths Pot ihpicatxs thb Sub or trb JfiOH Iimectioj*, 

te. JOST ABOTB THE Pn^ . 

from a dusky red to a healthy pink. With the relief of the congestion, 
the muscles of the rectum and pelvic floor regain their tone, the 
Sphincters become noticeably stronger, and external piles and anal tags 
tend to shrivel. 

The general health of the patient improves ; his complexion becomes 
clearer and his sclerotics brighter. Mental depression is relieved. Only 
those who have suffered from heemorrhoids can realise the insidious 
poisoning to the bodily and mental functions which this complaint 

creates. 


COMPUCATIONS 

(1) Injection may inadvertently be made into a vein. This should 
never occur if due precautions are taken. Such a mishap will cause severe 
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localised thrombosis with very painful induration of the rectal wall 
hi<»hup above the injection. Pain maybe very severe ior a week or more. 
The patient should be put to bed and treated with hot rectal saline 
injections and hot sitz baths. Morphia may be necessary to control 
the pain, but the bowels should be kept regulated with liquid paraffin 
nith, if necessary, confection of senna. The condition subsides in tbe 
course of a week or so and apparently no permanent damage results. 

(2) The injection may he made too superficially into the layers 
of the mucous membrane itself, causing a white glistening, circum- 
scribed swelling to appear at the point of injection. The increased 
force necessary to depress the plunger of the syringe should be a warn- 
ing sign. If an injection is made under these circumstances, sloughing 
of the wall occurs ndth the formation of a painful shallow ulcer. If it 
is realised that such an accident has occurred, an attempt should be 
made to aspirate the oily fluid back again. If this is impossible, the 
swelling should be incised with a bistoury to allow the contents to 
escape. 

(3) The injection may be made too deep and the fluid be forced into 
the muscle wall, or the needle may even pierce the wall and enter the 
prostate or vesicula seminalis in the male, the uterus in the female, or 
the peritoneal cavity in either. This is obviously due to bad technique 
and results in painful indurations in the injected area, and possibly the 
subsequent formation of an abscess which may require surgical treat- 
ment. 

(4) The injection may show no result, even after a week or more. 
In such a case, it should be repeated, using a solution of 10 per cent 
phenol in almond oil instead of the usual 5 per cent. 


CONTRA-INDICATIONS 

Maingot considers the injection treatment to be contra-indicated 
in the folloudng conditions ; 

(1) General oindiiions such as advanced cardiac, renal, or hepatic 
diseases. 

(2) Local conditions. 

(ci) Chronic anal fissure. 

(6) Fistula in ano. 

(c) Cases rvnth extreme prolapse. 
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(d) Wlierc tlie external sphincter muscle is lax and inefficient. 

(e) Neoplastic diseases of the rectum. 

(/) Wliorc the injection treatment has obviously failed after 
a fair trial. 

(ff) "Where the introduction of a proctoscope is associated wth 
excessive pain or discomfort. 

(/i) Where the piles are inflamed, thrombosed, or fibrotic. 

In several of the above conditions, however, especially in the case of 
advanced cardiac or hepatic disease, it may sometimes be justifiable 
to employ the injection treatment to allay troublesome symptoms such 
as pain and bleeding, and thereby make the life of the patient more 
comfortable even if permanent cure cannot be attained. 


ADVANTAGES AND DISADVANTAGES OF INJECTION TBEAT5IENT 

(1) The patient is not confined to bed and the treatment does not 

interfere with his work or pastimes. 

(2) No anjcstlietic is necessary. 

(3) It often produces immediate relief of symptoms, especially of 

pain and bleeding. 

(4) It is economical in time and money. 

(5) Hospital patients can be treated in tlie out-patients’ departments, 

so that hospital beds are available for more serious conditions. 

(6) Complications and pain are few and infrequent, whereas after 

operation the reverse is the case. 

(7) Recurrence. Piles may recur after injection treatment as well 

as after operation. Recurrence ivill obviously depend upon 
the adequacy of the treatment given as well as on the 
removal of the original cause of the condition. Patients will 
more readily undergo a second course of injection treatment 
than a second operation. 

Disadvantages. 

(1) Complications, such as abscess formation and sloughing of the 
rectal wall, may occur unless the correct technique is rigidly 
followed. 
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(2) Fissure ia ano. If tlie proctoscope is introduced too forcibly 
towards tbe termination of tlie treatment, when tie passage, 
owing to the iniections, has temporarily become narrowed 
and the subraucosa sclerosed, a posterior anal fissure is 
apt to result. 


END-BE80LTS 

The results, both immediate and late, of injection treatment 
in suitable cases are so gratifying that it should be considered the treat- 
ment of choice in all cases, ^except wheTe the contra-indications already 
mentioned exist. 

Gabriel writes as follows : “ The most suitable cases for injection 
are soft prolapsing or vascular piles ; these can be promised rapid 
relief from symptoms, and, in fact, a cure that increasing experience 
rnth the method makes one believe will be as permanent, or even more 
60 , as that offered by operation.” 

Also : " There is no doubt in my mind that the immediate results of 
this injection method are extremely good, both in the relief of symptoms 
(bleeding, prolapse, and sometimes discharge) and in actual visible 
improvements, as shouTi by proctoscopy. \Yhetber the results \vill be 
as permanent as those after operation, time will show. IVe all know that 
hsemoTihoid cases do recur after operation. There will doubtless be 
an occasional relapse also after injection. The sclerosis produced by 
the 5 per cent solution of phenol in oU is, however, extraordinarily firm 
and lasting, and the method appeals to me as being sensible, practical 
and efficient. My belief is that if this method is applied carefully and 
with good judgment to the right cases by the giving of adequate doses 
at the correct level and depth, the treatment will be recognised as 
valuable and proper, with a more extended range of usefulness than 
that ever afforded by the older methods.” 


BSFEBEN'CES : 

Edwards, Swixfobd. Bril. Sled. 13lh October, 1888. 

GABKrcL,W.B. TA<ProdJ7wn«-,No.751,Vcl.GXXVI.Xo. l,p. IIC. 

Gabriel, tV. B. Proceedings of the Boy. Soc. Sled., XXIV, p. 116, 13th May, 1931. 
Gabriel, W . B. The Princijiles and Pforfice Becial Snsgery, H. K. Lewis & Co., 
Ltd., 1932. J j a. 

Maixgot, IlODXEr. The Injection Treatment of Yaricose Veins, llamorrhoids and 
Other Coniit'ums, 11. K. Lewis k Co , Ltd., 1932. 

Morlev, a. S. lancet, 17th March, 1928, p. S13. 



Section 3 

hydrocele and varicocele 

by 

Rodney Maingot 


The Injection Treatment of Hydrocele 
There tire tlireo methods of treating a hydrocele : 

(1) By operation (see page 3056). 

(2) By repeated tappings, 

(3) By the injection of a sclerosing solution into the sac after the 

mthdrawal of the fluid. ^ 

This treatment is over a hundred years oid. In the past nume 
solutions have been used, such as equal parts of 
glycerine, tincture of iodine, alcohol in varying stren^ s, an y 
other sclerosing solutions, including some in vogue to- ay. ^ , 

The treatment consists in the withdrawal of the hydrocele dm y 
means of a trocar and cannula, and the introduction m o e sac 
sclerosing solution sufficiently irritating to produce an aseptic, inflam- 
matory reaction of the whole serous lining. This --‘'“re 
causes the opposing walls to adhere firmly, mth the result that the 
is obliterated by fibrous tissue. 


technique 

(n Position of the patient. It is best to have the patient l:^ng 
upon a conch, as this position is comfortable and is also convement 

to tbe operator. The legs should be sUghtly separated. 

(2) Before tbe injection is midertaken the 

illumLted in order to select the most suitable site for tbe puncture. 

(3) Tbetrocarand cannnlaffig- 

introduced high into tbe sac by a firm sudden thrust. 

the trocar and cannula is well placed, the finger-piece is firmly grasped 

3276 
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between tbe thumb and index finger of the left hand, and tlie trocar is 
withdrawn. It is very important to make quite sure that the cannula 
remains constantly in the same position when the trocar is •withdrawn, 
both during the evacuation of the fluid, and whilst the sclerosing 
solution is being introduced. As illustrated, the finger-piece of the 
instrument permits of a firm grip. 

The end of the cannula is held over a large glass flask, and all the 
fluid removed is collected, measured, and, if necessary, examined 
microscopically and chemically. The total amoimt of fluid withdrawn 
and also its physical characteristics should be noted. The fluid from 
a hydrocele will be yellow or straw-coloured ; that from a spermatocele 
will be colourless, very slightly milky, or opalescent. 



FUI-U 5«ZC 




MAJNGOT'S MYOROCeuE THOCAR 
Tij. Ig<9.— Ava Tbocak as DtsrujBCD is Tut. 

A local anaesthetic is unnecessary as the prick produced by tbe 
trocar is no more painful than that of tbe hypodermic needle used 
when ansEstbetising the parts. 

Before the sclerosing solution is injected, tbe operator should be 
positive that no more fluid remains in tbe sac. 

(4) Sclerosing solutions. 1 have used a large number of these in 
varying strengths and dosage, and w’ould advise, in order of preference, 
the following solutions and doses ; 

(а) Quinine-urethane, 8 cc. 

(б) Quinine-urethane, 5 cc,, immediately followed bylithocaine,G cc. 

(c) Lithoeaine, 8 cc. 

A 10 cc. syringe is charged with 8 cc. of quinine-uretbane and 
connected to the cannula by a specially-designed mbber tube (see 
fig. 1849). This permits of some flejdbility during tbe introduction of 
the fluid. Tbe solution is rapidly introduced into tbe sac, tbe cannula 
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is withdrawn, and the puncture spot scaled off with collodion, after 
which the scrotum is thoroughly massaged for a short while. After 
this the patient rests for four or five minutes. A scrotal support may be 
applied, but this is not essential. He is then discharged and is told to 
report again in a week’s time. 


EFFECTS .\K1> RESULTS 

The actual introduction of the trocar and cannula causes only 
slight pain of a momentary nature, but the injection itself may produce 
a smarting, tingling pain ; more often than not, however, the patient 
c.'tpcrienccs no unpleasant sensation. On the night of the injection, 
and possibly during the next day, the affected side may be tender and 
slightly swollen. The pain may radiate upwards to the ingumal region, 
but in a number of patients even this degree of pain is absent. During 
the first two or three weeks after the injection there may be an appreci- 
able srvelling on the affected side of the scrotum, and the hydrocele 

may feel hard and somewhat tender. 

If the sac is aspirated with a No. 10 needle attached to a 10 co. 
BjTinge, sanious fluid will be withdrawn ; but it is very doubtful if this 
aspiration is nccessarj' or an important factor in expediting t c process 
of fibrosis. A re-accunuilatiou of fluid will often suggest to t e novice 
that the treatment has failed, and may lead him to undertake a repeti- 
tion of the procedure already described ; whereas it is only a question 
of time (4-8 weeks) before this fresh collection of fluid is gradually 
absorbed, causing the tumour to become sm.aller and ar er, an 
eventually to disappear so completely that it is often qmte impossible 

to detect on which side the hydrocele originally existed. 

Although success may be apparent withm a short while, the trea - 
ment cannot be said to have failed unless the scrotal tumour is sti 
present after a lapse of more than three months, as a sudden, surprismg 
re-absorptionmay take place as late as six or seven weeks after mjection. 
A second or even a third aspiration and injection are "e<iessa^ m 

somecases, particularly where the hydrocele iso many years s an , 

where its walls are ri^d and hard, or where previous tapping has led 

to the production of a bsematocele. r v.-rr 

IITiere there is a bilateral hydrocele or a hydrocele compheated by 
the presence of a spermatocele, the aspiration and injection of each 

can be imdertaken seriatim at one attendance. i mar; T 

The late results are exceedingly good. Up to the end of 1935 I 
had treated forty-five cases, three of which were regarded as failures. 



3278 POST-GKADTJATE SURGERY 

Tvro of tiiese failures were subse<iuently operated upon. At operation, 
conditions suggested that if another aspiration and injection had been 
undertaken a complete cure would have resulted without necessity for 
recourse to operative interference. 

In 1933 twenty-nine cases were treated by me or under my super- 
vision at the Southend General Hospital. Six of these were cases of 
bilateral hydrocele ; seven of the single cases and one bilateral case 
required more than one injection. An examination of all these cases, 
made in February 1934, showed each of them to be apparently cured 
with very satisfactory i^ults. I have recently examined ten cases 
treated over four years ago by the injection method, and each of these 
can be pronounced cured. In most cases it is quite impossible to detect, 
even on the closest examination, which side had received treatment. 

A hydrocele of the cord is very easily cured by the injection treatment 
following the method described above. 

CAUSES OF FAILURE 

These may be summarised as follows : 

(1) Incomplete evacuation of the hydrocele fluid. By leaving a 
quantity of fluid in the sac the sclerosing solution becomes diluted. 

(2) A loculus may remain untapped. 

(3) An insufficient quantity or an unsuitable sclerosing solution 
is used. 

(4) The sclerosing agent is too irritant or corrosive. A number of 
serious mishaps have taken place through the injection of pure carbolic 
or carbolic and glycerine into a hydrocele sac. Sloughing of a portion of 
the scrotum, necrosis of the testicle or cord, or a severe, intense, 
braTNTiy inguino-scrotal sn-elling, associated with considerable pain, 
and lasting for many weeks, leading to atrophy of the testicle, have 
been recorded. 


The Injection Treatment of Spermatocele 

Spermatoceles are usually single and imilateral. Occasionally they 
are multiple, when they are often bilateral also. The majority of the 
single variety are traumatic in origin. llTieu single and very large, 
they may be impossible to distinguish from a hydrocele until they have 
been tapped. "When small, however, they are usually foimd springing 
from the region of the globus major, and perched upon the top of the 



INJECTION THERAPY 3279 

testicle which is displaced doA^wards and often caused to lie trans- 
versely. These small single spermatoceles may be mistaken for a 
" second testicle ” or a hydrocele of the cord. 

The treatment of multiple spermatoceles is palliative or surgical, 
but the injection method, as outlined above for hydrocele, is successful 
in the cure of the single variety. Even hero two or three injections are 
frequently necessar}’ before a cure is effected. 

I have treated 1 2 such cases hy the injection method. Of these, 
11 may be regarded as being cured, one for a period of over six 
years, and 5 for over five years. One was treated only a few weeks 
ago, and although this case gives good promise it is, as yet, too early 
to express any definite opinion as to a permanent cure. 


The Injection Treatiient op Varicocele 

The majority of cases of varicocele require no special treatment, 
except perhaps a scrotal support. In advanced cases, in those associated 
with a constant neuralgia of the testicle, or where the condition occurs 
in those desiring to enter the Services, there is a choice of operation or 
injection treatment. Operation will be successful in 80 per cent of 
cases, but there arc three drawbacks : 

(1) A secondary hydrocele may develop after operation, requiring 
a further operation or injection treatment. 

(2) Tlie recurrence-rate — ^20 per cent — ^is not negligible. 

(3) If the operation is not skilfullyperformed, atrophy of the testicle 
may result. 

Injection treatment for this condition is comparatively recent, and 
has only been practised by a very few surgeons in this country. When 
undertaken by one skilled in the treatment the results far exceed those 
obtained by operation. The advantages, too, are obvious. Usually 
one treatment, occupying very little time, will suffice to effect a cure. 
At the most the patient will be incapacitated for two or three days, 
instead of three or four weeks as in the case of operation. 

TECHNIQUE 

The patient should stand, or lie upon a table in the reversed Tren- 
delenburg position. After shaving the inguino-scrotal region on the 
affected side, the parts are prepared as for operation. The skin is painted 
with alcohol or surgical spirit, and a small area below the external ring 
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in the region of the anterior surface of the scrotum is anaesthetised 

with a local infiltration of 1 per cent novocaine ^vith adrenalin. 

This area of shin, together with the cord, is piched up and steadied 
hy the thumb and index finger of the left hand. A large vein, seen or 
felt, is selected for injection. Using the finest and sharpest hypodermic 
needle affixed to a 6 cc. Record syringe charged with 4 cc. of quinine- 
urethane or 4 cc. of lithocaine, the vein is pierced, blood is aspirated 
into the syringe to ensure that the needle is within the lumen of the 
vein, and the solution is slowly and steadily introduced. 

The puncture spot is sealed off wdth a strip of elastoplasfc or a 
collodion dressing, and the patient is told to remain in the same position 
for about ten minutes before he is dismissed. 

The most diffi cult part of this treatment is the introduction of the 
needle into the vein, and it may even be impossible ondng to the small 
size of the thin-walled veins or to their complicated plexifonn arrange- 
ment. It will therefore be necessary in a large proportion of cases to 
cut down on a vein and isolate it before the injection can be carried 
out. A stitch or two will be necessary to close this sJdn wound. 

When undertaking the injection it is most important to introduce a 
large amount (about 4 cc.) of a strong and efficient sclerosing solution, 
as further injections may prove impossible owing to the partial clotting 
which may result from this first injection. 

The introduction of the solution into the vein may produce severe 
pain, either in the testicle or radiatmg up the inguinal canal. This 
pain is sometimes described as burning or smarting, but occasionally the 
process is entirely painless. 

AVithin forty-eight hours the entire pampiniform plexus and its 
leading tributaries are completely blocked with blood clot, and can 
be felt as a boggy, tender mass occupying the upper two-thirds of the 
scrotum, and extending to the region of the external abdominal ring. 
The mgumal canal on the aSected side may he tender to the touch. 
This inflamed mass of veins may be exceedingly painful for a few days, 
necessitating the patient’s gomg to bed and being given morphia. 
After the third or fourth day, however, the pain gradually subsides, 
the cedema becomes less, and the thrombosed veins begin to contract. 
At the end of a few weeks the cure will he complete, and the former 
mass of worm-like and tortuous veins is replaced by a few stringy and 
attenuated threads. 



Sectiok 4 

the injection TEEATJIENT of VAEICOSE I'EINS 

by 

R. SiMPSOK Harvey 

The treatment of varicose veins by injection methods was first advo- 
cated and practised by Pravtz in 1851, when he used feme chloride 
solution, but the complications and disasters were so 
the method fell into disrepute. In 1911 Luiser 
interested in the obliteration of veins by 
anti-syphilitic therapy, while quite 

and his associates, Earaf and Forestier, were workmg with sodiu 

‘“'mfh improved technique and with investigators “ut a hrge 

number of different solutions, better results were o ® , 

G4nevrier introduced his now famous qumine-ure ane ^ 
obtained brilliant and permanent results, the method beca p p 

throughout the world. , 

In recent years the use of injection therapy has boen 
to the cure of pathological conditions other f ^n '-arieose ve , 
such as htemorrhoids, hydroceles, bursie, varicoceles, fiomi=e, rte “ ^ 
hoped that the details given in this section may sen-e as a pracUca^ 
guide to those interested in and desirous of praetismg mjection 

*'A?LoughandsystematieoverhaulofthepatientshouM^ 

be carried out before any injections ““ ^ 

kidneys, pelvic organs and heart should receive 
Urine tests should be-carefully made for “y “S™ 
nephritis, which, H found to be present, to ot 

meat. Even varicose veins jpear 

Cted! rsu“pSus1;sf of ulcer the ~ann reaction 
should be taben. 
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CO^*TRA*^^I>ICA■^ONS TO THE HfJECTION TBEATilENT 

(1) Deep thrombosis — such as occurs after “ ^Tllite leg.” There is 
usually a history to guide one, but the leg may feel “ bra\my ” ornng 
to cedema of the deep tissues, and be larger in circumference than its 
fellow. Here the enlarged superficial veins are compensatory and 
should not be interfered with. In such cases several months’ treatment 
with elastoplast bandages to reduce the oedema, and the subsequent 
wearing of a crepe bandage or elastic stoclcing, is all the treatment 
recommended. 

(2) Phldniis. Ko injection should be given when there is a history 
of recurrent phlebitis, or within a period of six months of a single 
attack. 

The views here expressed under “ deep thrombosis” and ” phlebitis ” 
are not, however, generally accepted. A. Dickson AVright (1933), who 
is an authority on this subject, in a veiy convincing article in the 
Lancet summarises hia views as follows : 

“ The question of the injection treatment in patients who have 
suffered from phlebitis is a very vexed one. Firstly, in the ease of 
obliteration of the femoral vein it is said that if you inject the varicose 
veins which develop many years after the disease you will rob the patient 
of the only veins that he has left. I have repeatedly found that this is 
not the case, and have come to the conclusion that these veins con- 
stitute an increased embarrassment to the venous return and their 
blocking by injection reduces the oedema instead of increasing it, and 
helps to stave off the complications which arise from prolonged vascular 
imbalance in the legs. 

” Secondly, the occurrence of an attack of phlebitis in varicose 
veins is regarded by some as an absolute contra-indication to any scleros- 
ing injections ; others say that an interval of from one to five years 
must elapse before any injections are given. It is said that these cases 
are liable to fatal embolism and acute ascending phlebitis if injected. So 
it results that most of these cases are allowed to remain in possession of 
varicose veins which become the seat of constuntly recurring attacks 
of phlebitis with all their attendant pain, anxiety, exjiense and risk. 
I have in a large number of cases ignored the history of recent super- 
ficial phlebitis, dealing with the varicose veins by injections, and 
have had no case of embolism. I have had several cases of excessive 
inflammatory response from the injection, but this can be very satis- 
factorily controlled if treatment by firm strapping is instituted.” 
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And again, witli regard to the treatmc!it of superficial phlebitis, 
he writes : 

“ Treatment of superficial phlebitis is a diflerent problem because the 
clot can be prevejited from travelling upwards by a nibber pad placed 
at its upper end, and the inflamed vein firmly compressed hy a tight 
elastoplast bandage below the pad. This tight bandaging seems a very 
painful process to the onlooker, but the rapid disappearance of the pain 
is most gratifying to the patient. The tight bandage expels the inflam- 
matory exudates around and in the vein, compresses the clot and 
hastens its organisation. The patient is kept ambulant, even when 
there is a temperature, and this is generally gone in 48 hours by this 
method. ^Micn phlebitis occurs in varicose veins, keeping the patient 
up lessens the risk of embolism, because the current of blood is down- 
wards in these veins. Srorcover, t!ic tortuosity and uneven calibre of 
the clots is a further safeguard against dislodgment. Putting the 
patient to bed with an unsupported leg may lead to extension of 
thrombosis to the deep veins, with great risk of embolism. The bandage 
is kept on from two to six weeks, provided it stays in position and keeps 
tight. If, on its removal, some of the thrombosed veins are found to 
fluctuate, a stout needle should be inserted, the contents withdrawn, 
and the bandage reapplied. This hastens resolution and the contents 
can be examined bacteriologically, so as to make an early diagnosis 
should suppuration be developing. 

“ After six weeks of the bandage the venous indurations will be 
found to be practically gone, and the attack of phlebitis a boon to the 
patient, in that the veins are obliterated and 'nWU not recanalise because 
of the pressure to W'hich they have been subjected. I have treated 
many cases who have experienced in previous attacks the routine of 
six weeks in bed with belladonna or ichthyol locally, and I have not 
found one patient who preferred this latter method of treatment. 
There is no place for proximal ligation of veins in simple phlebitis of 
superficial veins as there is in suppurative phlebitis. I have found that 
the most certain way of producing phlebitis in a superficial vein of the 
leg is to ligature it. Proximal ligation only produces a fresh thrombosis, 
and if done close to the saphenous opening, the clot above the ligature 
may extend to the femoral vein. 

“ 1 have been unable to comprehend the scientific basis of the 
elaborate ritual of spa treatment in the management of phlebitis, 
and cannot understand the value of the various glandular extracts 
and ferments in the treatment of a purely inflammatory disease. This 
compression treatment is also of the greatest value when an injection 
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o£ sclerosinfT fluid produces an excessive reaction or tte dreaded ascend- 
ing plilebitis. It is also the best treatment when the sloughing of the 
vein wall occurs or necrosis of the tissues at the point of injection. If 
the leg is swathed tightly in an elastoplast bandage at the first sign of 
a necrosis and this is left on for a month or more the slough discharges 
itself, and the resulting ulcer epithelialiscs all unhnown to the patient, 
who is thus saved much anxiety. 

“ The condition of periphldfitis is often mistaken for true phlebitis. 
It occurs only in association with varicose veins and in the lower two- 
thirds of the leg. It is best described as a non-suppurative, cellulitis 
of the perivenous tissues. It is a very painful condition, and the vein 
can generally be felt to be patent as it traverses the tender indurated 
affected area. The treatment is the same as for phlebitis except that the 
condition is no contra-indication to immediate injection of the varicose 
veins which should invariably be carried out. The condition of peri- 
phlebitis often leads to ulceration, the resulting ulcer being sometimes 
known as a ‘ phlebitic ’ ulcer.” 

\yiight then eummatises as follows : 

" (a) Phlebitis is often a decubitus complication” and can be, to 
a certain extent, prevented by attention to certain details, (b) Super- 
ficial phlebitis may be the first sign of three diseases t^ombo- 
angeitis obliterans, cancer of the stomach, and thrombo-phlehitia 
migrana. (c) Phlebitis is a common complication of varicose veins, 
(d) The treatment of phlebitis in deep and superficial veins is essentially 
different. In superficial veins, and especially in varicose veins, the risk 
of embolism and extension of the phlebitis is reduced by keeping the 
patient ambulant, and the resolution of the inflammation is hastened by 
compression, (e) Past femoral thrombosis is not a contra-indication to 
the injection of obvious varicose veins, (f) Varicose veins, the seat 
of repeated pblebitic attacks, sbonld be dealt with by injection.” 

The treatment of post-operative thrombosis is described on pa^^e 
1258. 

(3) Advanced cardiac, pulmonary or renal disease, and diabetes. 

(4) Marked cirrhosis of the liver. 

(5) General shin infection of thelegs. In such cases treatment should 
not be undertaken till the skiii condition has been succe^fully treated. 

(6) Dump pregnancy. Most authorities state that varicose veins 
should not be injected during pregnancy, and suggest that quinine 
injections in particular should never be given to a pregnant woman. 
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R. Greene, however, believes this to be an exaggerated fear and has 
treated many snch cases ■with quinine-urethane. I, also, have treated 
a number of pregnant women when the severity of their varicose veins 
was causmg pam and discomfort, and have had no untoward results. 
The objection is not that the injection may cause harm to the 
mother or feetus, but that, should the patient after labour develop 
“white leg ” with thrombosis of the deep veins, the superficial veins 
will bo needed. If many veins have been blocked, then severe and 
troublesome swelling of the foot and leg will result. For large veins I 
employ the twin injection, which will be described later, where the 
quinine is precipitated and camiot possibly cause any cmchomsm. 
One or two injections will usually sclerose all but the smaller vems and 
these will subside after parturition. 


SOLUTIONS 

Of all the solutions which have been tried, and they number more 
than a hundred, only quinine-urethane and lithocame can be rccom- 

mended to give good permanent results in large ^elns, no er so u 

tions may be useful in dealing with small, superficial veins. 

(1) Quinine-urclhane. This was introduced by Genewier and is 
composed of quinine hydrochloride 4 grammes, urethane - gramme , 
distilled water 30 cc. It was first used in England by Douthwaite 
and is still recommended by him as being the best sc erosing ui . 
It has certain disadvantages in that many patients ha\ e an i losyncrasy 
to qiunine and develop cinchonism after its injection. Every patient 
should therefore be tested for this before being treated, either by the 
injection of i cc. before proceeding with the larger doses, or by malnng 
a cutaneous test by placing one drop of 1 per cent quinme Mrochlpr de 
on the patient’s forearm and scarifying the skm under it. St^-le wate 
is used for a control. Ylien sensitiveness exirts, a detoite wheal sur- 
rounded by a zone of erythema appears ten iiimutes later. 

It is unwise to inject more than 3 cc. of 

at any one sitting, otherrrise ^ itseU quinine is a 

syncope, etc., are apt to develop, tt nen useu y H 
well-toown abortifaLnt, and it may produce abortion “ ^ 
pregnancy, or cause hypogastric pain in women who are menstrual 

(2) Uthium salicylate 30 per cent, mocaine l per 
mocaine). This was introduced by Mamgot, who says ^hi^ “ ^ 
opinion, is the best solution, and can be recommended tor the majority 
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of cases. It has been in constant nse at the Varicose Vein Clinic at the 
Royal Waterloo Hospital (where upwards of 2000 injections are given 
every year) since 1926.” It must he kept in iron-free hottles, and is 
put up in iron-free ampoules and rubber-capped bottles by Messrs. 
Crookes. It is painless on injection, and produces a very hard, firm, 
extensive clot. 4 cc. is the usual amount recommended for the first 
injection, but up to 16 cc. have been injected at one sitting. 

(3) Salt solution 20 per cent, tulocaine 1 per cent. This is a useful 
solution for small superficial veins, hut is useless for large veins in which 
it produces no effect. 8-10 cc. is the usual amount injected. 

(4) Sodium morrhuaie — 5 per cent or 10 per cent. The immediate 
results mth this solution are good. There is very little local reaction 
after injection, clotting is rapid and often appears after a few minutes, 
and injection ulcer — the bugbear of all injection therapy — is not likely 
to occur. The dose recommended is 2-15 cc. A large number of veins 
in the legs can thus be treated at one sitting. The disadvantages of 
the solution are that in a large number of cases— 30 per cent according 
to Maingot — there is recurrence by recanalisation ovring to the resultant 
clot being soft and friable. The solution is therefore not to he recom- 
mended for large veins. Five per cent of cases develop urticaria 
a few minutes after the Injection of a large dose. It is, however, 
a very useful solution to employ for the treatment of superficial 
“ spider ” veins by the “ froth ” method, which will be described later. 

(5) Twin injedion. For large cavernous veins there is nothing 
to equal the twin injection. It consists of injecting simultaneously into 
the same vein, at a distance of about 2 inches apart, 3 cc. each of 
quinine-urethane and lithocaine solutions from two ^inges. With 
dexterity this can be performed by one operator using a syringe in 
each hand, hut it is safer for the injections to be undertaken by two 
operators, using a syringe each. 

The patient should he lying down and the injection made at the 
highest part of the big vein, the lithocaine injection being uppermost. 
VTieu the two solutions come into contact with each other there is 
produced a white, stringy, glutinous precipitate of insoluble quinine 
salicylate. This attaches itself firmly to the walls of the vein and an 
exceedingly hard and extensive thrombosis occurs. There is no danger 
of cinchonism as the quinine is precipitated and fixed. In many 
thousands of cases treated by this method a satisfactory thrombosis 
has invariably resulted wthout any unpleasant sequela). 
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Eeccntl}’ I Lave been perfoming the twin injection bj myself as 
follo-ws : Three syringes arc requited. The first, a 5 cc., containing 
the litliocainc, is attached to the needle and the injection into the 
vein is made in the ordinary way. Tfie needle is left in the vein and 
the syringe dctaclicd. A second syringe — a I cc. iiypodermic — 
containing distilled water, is attached to the needle and a few minims 
are injected to wash the litliocainc solution out of the needle. This 
sjTinge is in turn detached and a 5 cc. sjTinge, containing the quinine 
solution, is attached to the needle and its contents injected into the 
vein. The needle is then withdrawn. Unless performed in this way the 
needle may clog. Some dexterity of manipulation is needed, and great 
care must ha taken to keep the needle stead}'’ during the whole operation 
BO that it does not slip out of the vein. This tccluiique has been 
employed by nie with complete success in the treatment of large veins, 
and is the one I would strongly recommend for such cases. 

TEcnstquE 

Syringe and needle. An ordinary 5 cc. Record syringe is recom- 
mended for all injections, and rustless No. 16 needles. The syringe can 
he sterllUedhy immersion, in spirit, but in this case it is well to rinse it 
m sterile water before use. 

N’eedles must be sharp. Even the points of tvew oeedicR, if exartuned by a magnify- 
ing glass, m.ay he seen to be ragged, turned or blunt. If such be used to pierce a thin- 
Walled vein, a tear in the wall results and extravasation of blood mixed with sclerosing 
fluid is apt to occur, with the possible result of a “ leak ulcer ’* or a painful subcutaneous 
induration. Jloreover, if the vein is thin-walJed and lies in loose areolar tissue, its 
Itiinea can only be entered successfaJly if the needle is very sharp. A blunt needle 
may push the vein wall in front of it, the vein may fiatten, and the needle transfix the 
whole Vein instead of entering the lumen. 

I^eedles can easily be sharpened by the following method : Hold a small medicine 
cork between the left thumb and forefinger with the upper side horizontal ; take the 



F»V. 1850.— Method of SHiKPiFiso HypoDemoc Needle. The DiiOiuji shows 
* nE Needle which h*9 Pierced the Cokk. asd the DiSEcrioT iv which the 
Ho> ED TO Shaeeex The Porw or tBE Needle. 
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needle in the right hand -with the bevel nppennost and tilt it till the bevel ie also 
horizontal. Pierce the end, of the cork and drive the needle through tin the bevel 
appears on the upper side of the cork. A brass stylet -vrire should then be introduced 
into the needle till its end just emerges. Next, draw a fine honing stone several times 
along the bevel towards the point to produce a clean, flat bevel. Then turn the needle 
through 90 degrees and repeat the honing lightly on the side of the bevel. Turn the 
needle back 180 degrees and repeat the honing on the other side of the bevel. Examine 
the point through a pocket microscope or strong lens and repeat the honing, either on 
the bevel or on the sides, till a perfect “ stake ” point is attained. 

Such a needle will pierce slrin and vein wall with ease, and will be appreciated by 
both operator and patient. Needles regularly sharpened in this manner will last 
for many months ; moreover, a short bevel can be produced without sacrificing the 
sharpness of the point, thns making the injection safer. The shaft should be kept 
polished and free from roughness by using the finest emery paper obtainable. The 
object of keeping the wire stylet in the needle during the honing process is to prevent 
hurting and to keep the lumen free. 

No rein 13 too big or loo small fo be successfully treated by injection, 
•provided that the right technique is etnployed. For very large veins 
I employ the twin injection described above. In many thousands of 
cases of twin injections performed privately and at the Royal ^Vate^Ioo 
Hospital Clinic I have never seen any untoward systemic or local 
symptoms, or failed to produce a lasting thrombosis, however largo the 
vein. I recommend it as the routine method of choice for all large 
veins. 

Excision oi a portion of the vein, as advocated by Dickson IVright, 
jnelds splendid results, but takes longer to perform, and necessitates 
a certain amoimt of surgical skill. In many cases a single tivin injection 
has produced such an extensive thrombosis as entirely to cure an 
advanced case of varicose veins. 

Medium-sized veins. For all medium-sized veins the sclerosing 
fluid of choice is lithocaine. Not less than 4 cc. should he injected and 
this amount may be considerably increased if necessary. 

Small veins, especially those that arc very near the surface 'and 
look as if they might hurst at any time, are best treated with sodium 
morrhuate. Here the venous pressure is very low and recanalisation 
is unlikely. Moreover, these veins being so near the surface, leakage 
is very apt to occur through the needle track. Sodium morrhuate is less 
likely to cause an ulcer than most sclerosing fluids. The amount to 
be injected varies with the size of the vein, but 2-3 cc. should suffice. 

Small spider ” v^ns, which pve rise to no disability but wliich 
may require treatment because of their unsightliness, are best dealt 
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mth by the “ froth ” method. A email Ifo. 20 needle is employed. 
One cc. of sodium morrhuate is drawn into a 5 cc. sjuringe, the plunger 
is ^vithd^a^\'n to the 4 cc. or 5 cc. mark and the solution shaken ^^go^- 
ously. The syringe becomes filled with froth. The skin is then pierced 
about 1 cm. from the base of the fan-shaped collection of veins, and the 
point of the needle is worked close under the skin into one of the veins. 
The point can often be seen under the skin, and slight pressure upon it 
or rotation of the needle will cause it to enter tlie vein. The plunger 
of the sjTinge is gently pressed, and if the %'ein has been entered bubbles 
of froth will be seen coursing along the “ spider ” veins. The blood is 
driven out and the lumen of the veins bathed wtli sodium morrhuate 
froth. The results arc usually excellent, but care must be taken not to 
inject solution into the subcutaneous tissue or a tro\iblesomc ulcer will 
result, even with sodium morrhuate. 

Site of mjection. In all cases the first injection should be given at 
the highest limit of the varicosity, wlicther in the thigh or below the 
knee. YTiere the case is complicated by an ulcer it is usual to inject 
the veins before applying treatment to the ulcer. In many cases there 
uill be oedema of the leg, and the varicose veins cannot be seen but can 
be felt as ** soggj' linear depressions. Often the treatment of a long- 
standing ulcer will prove unavailing until these veins have been dealt 
wth by injection, after which healing is rapid. 

Position of the patient, YTierc possible the sitting position is best. 
Phe use of a tourniquet is unnecessary. For very large veins in which the 
twin injection is employed the patient should be recumbent or prone 
^pon a couch. This makes it easier for the operator, and, further, in 
this position the vein is emptied of some of its large quantity of blood. 
Consequently the injected fluid is less diluted and produces a stronger 
chemical reaction on the intima of the vein. The recumbent position 
is also recommended when “ spider ” veins have to be injected, for 
here a good light is necessary to watch the passage of the needle point 
under the skin and into the vein. The standing position should hardly 
ever be employed, but occasionally it is useful for treating veins on the 
back of the calf, especially if the patient has had a number of injections 
and is not nervous. 

The injection. The great bogey of the injection treatment of varicose 
veins is the production of an injection ulcer. This mishap implies bad 
technique, and is the result of injecting sclerosing fluid into the tissues 
outside the vein or of the leakage of blood and sclerosing fluid into 
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. • .m.ned between the first and second fingers, and the 
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plunger is dn^ cn nrefcr to use the fingers of the left hand to 

iftT S'ovcrtlic vein steady whilst the right hand contrah He 



injection has been completed.” 
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wth by the “ froth ” method. A small No. 20 needle is employed. 
One cc. of sodium morrliuatc is drawn into a 5 cc. syringe, the plunger 
is withdra^\^l to the 4 cc. or 5 cc. mark and the solution shaken vigor- 
ously. The S}Tmgc becomes filled with froth. The skin is then pierced 
about 1 cm. from the base of the fan-shaped collection of veins, and the 
point of the needle is worked close under tlic skin into one of the veins. 
The point can often be seen under the skin, and slight pressure upon it 
or rotation of the needle will cause it to enter the vein. The plunger 
of the s}*ringe is gently pressed, and if the vein has been entered bubbles 
of froth null be seen coursing along the ** spider " veins. The blood is 
driven out and the lumen of the veins bathed wtli sodium morrhuatc 
froth. The results arc usual!}' excellent, but care must be taken not to 
inject solution into the subcutaneous tissue or a troublesome ulcer \vill 
result, even with sodium morrhuatc. 

Site oj injection. In all cases the first injection should be given at 
the highest Umit of the varicosity, whether in the thigh or below the 
knee. IMiere the case is complicated by an ulcer it is usual to inject 
the veins before appl}’ing treatment to the ulcer. In many cases there 
will be oedema of the leg, and the varicose veins cannot be seen but can 
be felt as “ sogg}' ” linear depressions. Often the treatment of a long- 
standing ulcer ^vill prove unavailing until these veins have been dealt 
Avith by injection, after which healing is rapid. 

Position of the -patient. AMiere possible the sitting position is best. 
The use of a touniiquei is unnccessart/. For verj' large veins in which the 
twin injection is employed the patient should be recumbent or prone 
upon a couch. This makes it easier for the operator, and, further, in 
this position the vein is emptied of some of its large quantity of blood. 
Consequently the injected fluid is less diluted and produces a stronger 
chemical reaction on the intima of the vein. The recumbent position 
IS also recommended when “ spider ” veins have to be injected, for 
here a good light is necessary to watch the passage of the needle point 
^der the skin and into the vein. The standing position should hardly 
ever he employed, but occasionally it is useful for treating veins on the 
back of the calf, especially if the patient has had a number of iniectionq 
and IS not nervous. ’’ 


The injection. The great bogey o£ the injection treatment of varicose 
ms IS the production of an injection ulcer. This mishap imnlies bid 
ectaque, and is the result of injecting sclerosing fluid into the tissue 
outside the vein or of the leakage of blood and sclerosing tidt“ 
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tlie tissues through the needle puncture. The former gives rise to a 
brawny painful induration, and in a few days to the formation of a 
slough, which later separates, leaving an indolent ulcer which may not 
heal for three or even six months. The latter gives rise to a small ulcer, 
1-2 cm. in diameter, at the site of the skin puncture. It is known os a 
“ leak ” ulcer, and will usually heal in a week or two, especially if the 
clotted blood be evacuated from the underlying vein. 

Injection ulcers should at once be strapped over with elastoplast, 
which is left on for three or four weeks, by which time the slough 'will 
have separated. The bandage may then be removed and fresh ones 
applied at intervals until healing is complete. 

Injection ulcers should never occur if due care is taken and the 
following techni(iue employed : 

The syringe should be well washed out with distilled water, filled 
to the required mark uith the injection fluid, the needle fitted firmly, 
and all air expelled. A few minims of distilled water should next be 
draAvn up into the syringe so as to fill the needle and nipple. This 
ensures that the needle is free from sclerosing fluid whilst being driven 
through the skin into the vein. 

Having selected the site for injection the sldn should bo swabbed 
with spirit, and while it is still wet the finger should be passed over the 
skin to discover the direction of the vein. This muU be felt and visual- 
ised, and the needle introduced at an acute angle to the axis of the vein 
and with the bevel away from it. If there is sound skin and sub- 
cutaneous tissue the needle may be introduced directly over the vein. 
MTiere the vein is very superficial and the skin is thin, the vein should 
be approached from the side. If the vein is very large and bulges above 
the skin, it is better practice to introduce the point a centimetre or so 
away from the vein and. at an angle to it, and to pierce the vein from its 
deep aspect. By so doing one is less likely to get a “ leak” ulcer ox 
a brawny infiltration— the result of a minute leak. 

The syringe should be taken in the left hand and held between the 
thumb and first three fingers, with the thumb half-way along the barrel 
so as not to obscure the entry of bloorl into the syringe. IVith the point 
of the needle over the selected site of entry, the backs of the fingers of 
the left hand should be pressed against the patient’s leg and the skin of 
the leg tensed to steady the vein. The grip on the syringe should be 
light. W ith the rigljt hand the plunger is held bet\veen the thumb and 
middle finger, ^vhilst the end of the index finger is pressed against the 
base of the s)'rjnge to propel the needle through the skin and to give 
purchase for the withdrawal of the plunger (fig. 1851). 
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The skin over tlie vein is pierced steadily — there must be no stabbing 
—and a tew gentle traction movements are given on the plunger as 
the vein is approached. The needle ean usually be felt to pierce the 



vein wall and then traction on the plunger causes a 8°“^ ^“3 

to enter the syringe, ^mediately this is seen the grip °£^ 

on the syiingeis increased and the fillers are he d 

so that-Vhe point of the needle is steadied and its “ 

maintained Ld controlled. The right hand is then removed, the 
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of the syringe is grasped between the first and second fingers, and the 

plunger is driven in with the thumb (fig. 1852). 

Some skilled operators prefer to use the fingers of the left hand to 
hold the skin over the vein steady whikt the right hand controls the 



sjTujge till the vein wall is pierced ; but whatever method is employed 
one go den rule must be observed—" men the point ot the needle is 
m the lumen of the vein it must not be moved from its position till the 
injection has been completed.” 
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It there Bcoms to he any undue resistance to the passage of the 
fluid, the plunger may he unthdrawn a little to see if the blood re-enters 
the syringe, by rvhich it may he proved that the needle is still in the 
vein. Failing this the injection should at once be stopped and the 
needle withdraum. . 

After the injection has been made, the needle should be left ^n situ 
for thirty seconds. The pledget of cotton wool with which the skin has 
been swabbed is then applied to the puncture site over the needle, the 
needle is withdrawn, and pressure over the swab is maintained for one 
minute. If the injection has been made below the knee and the patient 
is in the sitting position, the leg should be raised for a minute or two 
to prevent leakage tlirough the puncture. 

Some immediate smarting pain may be felt, or there may be a 
cramp-like pain down the leg. ThU is due to venospasm. The yem 
may he seen to contract, or even to produce a sulcus in the skm lastmg 
for fifteen seconds or so. Cases in which venospasm and crarop-hke 
pams occur frequently “take” well, probably because the vem has 
so emptied itself of blood that the wave of sclerosing fluid is carried down 
it undiluted and so c.vert 3 a stronger effect on its walk. For this reason 
I inject the fluid as rapidly as possible to try and produce a venospasm 
and to obtain a maximum concentration of the solution. In some 
instances it would appear that the resulting thrombosis is proportiona 
to the rapidity of the injection. Kapid injection is not advisable m 
dealing with very small, thin-walled, or surface veins, wot yems w ic 
pass across the tibia or tendo AchUlis, orwith those near the foot, buch 
veins are apt to swell up and crack when being injected, even i 
injection is made slowly. Again, leakage along the nee e trac - may 
take place, and a very slow rate of injection, foUowed by firm strappmg 
after hajmostasis is assured, is essential. These ■vems are e in 
difficult of all to inject, and the greatest care must be exercised no 
transfix them when inserting the needle. Unless the lumen is reached 
at the first attempt it is better to defer the injection until another 

making sure that there is no leakage ttough the pnnetoe 
site, the skin is dried and a strip of plaster « 

If there is bleeding at the puncture site, a small hard pad of wool imd 

into the tissues, immeLte massage and a firm pad and bandage should 

^ Ififn Jving an injection, a vein is pierced and then lost, it is better 
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to defer the injection of that vein and to trj- another. A patient will 
forgive a second prick with the needle but will not forgive an injection 
ulcer. 

EFFECTS 

Immediately after the injection there may he cramp or a burning 
pain down the leg, as described above. This only lasts a minute or 
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so. With lithocaine there is no general reaction, but with quinine- 
nretbane there may sometimes be cinchonism characterised by 
collapse, giddiness, iainting, nausea, vomiting, hot flushes, palpita- 
tion, and hypogastric discomfort or colic. It is for this reason 
that the use of quinine-urethane has been abandoned at the 
Koval Waterloo Hospital Clinic except when employed for the tmn 
injection. 
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Earhj Ejfecls. In 12-30 hours the injected veins become painful, 
tender and indurated, showing that thrombosis is taking place. The 
discomfort is hardly ever sufficient to incapacitate the patient, or to 
prevent his carrj-ing on his usual occupation. MTren e.vamined a 
week later the vein is felt to be hard and slightly tender for a 
variable distance. 



Late Effects. There is sometimes some discoloration of the sldn 
over the injected vein— a brownish stain w- ic may 
months, and which in some cases appears to be permanent, especially 
in dark-complexioned people. The vein it.^U becomes 
harder until it can be felt as a thin cord beneath the skm and may 
eventually disappear altogether. Eecanalisat.on is sometimes stated 
to be a common occurrence in veins which have been rented by sclero - 
ing fluids. In arecent article Patey and Tatham state that not only is 
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recanalisation a fre^uBnt event, but that its incidence is unrelated to 
the nature of the sclerosing fluid employed. This is contrary to our 
experience. Maingot experimented -vvitli over one hundred sclerosing 
fluids before adopting lithocaine, and came to the conclusion that 
recanalisation was to he expected in fully one-third of all cases after the 
use of sodium morrhuate, whether 5 per cent or 10 per cent had been 
employed. With such solutions as lithocaine and quinine-urethane 
the clot was definitely harder, fibrosis of the vein being proportionately 
greater, and the results 'permanently satisfactory in over 00 per cent of 
cases, I consider that recanalisation or so-called “recurrence ” after 
injection is the outcome of the employment of unsuitable sclerosing 
solutions, or of bad technique in spacing out the injections. If segments 
of a varicose vein are left unsclerosed, and especially if these segments 
communicate with the deep circulation, it is only to be expected that 
they will resume their varicose nature as soon as the superficial com- 
municating veins restore the traffic of blood through them, Lithocaine, 
especially when used with quiiune'Uiethanc in the twin injection, pro- 
duces a sclerosis varying from 2-20 inches in extent (figs. 1 853 and 1 854). 
In the latter case one injection may be all that is necessary to effect a 
cure, even in an advanced case. When the resultant thiomhosis is of 
limited extent it is essential to follow the vein up and down the leg with 
injections till all the varicosities have been sclerosed. 


COJDPLICATIONS 

(1) Injedion nicer. The most distressing complication that can 
arise after injecting a varicose vein is an ulcer at the site of the injection. 
Ulcers may be of two varieties ; 

(а) A phlegmonous sloughing ulcer which results from injecting 
sclerosing fluids into tksues outside the vein ; and 

(б) A smaller superficial " leak ” ulcer. 

Both are due to bad technique— the first during the injection, and 
the second in the after-treatment. 

The first variety should never occur if the method of injection 
described above is followed. Such a complication has not been observed 
in the last 2000 injections undertaken by the ^vrite^. Severe pain during 
the injection is a warning sign that fluid may have escaped outside the 
vein. At the first complaint of pain from the patient the injection should 
be stopped and the plunger he withdrawn to see if blood re-enters the 
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syrmgc. If a column of blood does not enter the s}Tinge it is obvious 
that the point of the needle is outside the vein, in which case the 
needle should be uithdraum and the part massaged in order to spread 
and dilute the fluid. The treatment of injection ulcer hy strapping udth 
elastoplast has already been described. 

A “ leak ” ulcer is a much less serious affair. It results from 
necrosis of the punctured track and of a small area of skin around, where 
blood mixed with sclerosing solution lias been allowed to leak and pool 
in minute amounts under the strapping. Veins covered by thin and 
atrophic skin slmuld never be injected directly, but always from the side 
or even from below by piercing the skin a centimetre or so away from 
the vein, as otherwise leakage is very prone to occur. Great care should 
be taken to sec that bleeding has ceased before the patient is dismissed. 
“ Leak ” ulcers are always shallow and small, and heal in one or two 
weeks under a strip of elastoplast. 

(2) Puhnonary emboUsm. The danger of this complication arising 
after injection is slight, but as the possibility is often much in the mind 
of the patient his fears should be allayed before the treatment is under- 
taken. The number of cases which develop pulmonary embolism is stated 
to be very small-less than one case in 50,000. This may be explained 
in part by the fact that the resulting thrombus is an aseptic one, and 
tends to adhere firmly to the vein wall, unlike the thrombus of septic 
phlebitis which is soft and friable. An added reason why such a com- 
plication is unlikely to occur is that when the patient is standing erect 
the blood-flow in the varicose veins is reversed so that should a 
thrombus become detached it would tend to travel centrifugally 
rather than centripetally. Safety in this respect vnW, however, greatly 
depend upon the selection of suitable cases, as has already been 
stressed. 

(3) Persistent aidema of the limb. This is usually the outcome of 
injections being given in cases where septic phlebitis or deep thrombosis 
has been overlooked. It is a difficult and intractable complication, and 
usually necessitates the permanent use of some form of support to 
the leg, either by an elastic stockii^ or an elastic bandage as specially 
designed for this purpose. 

(4) Cellulitis and localised abscess. Such comf>lications cast'serious 
reflections upon the technique employed by the operator. They are, 
however, fortunately of rare occurrence. 
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Sectiok 5 


the TREATJtENT OF CHRONIC GRAVITATIONAL 
XHiCERS OF THE LEGS' 

by 

A. Dickson Wright 

Practically all tl.o ulcers o£ the lower part of the leg are the rcsdt 
of gravity and can be called gravitational ulcers and they are a mam 
festation of decompensation of the venous circulation of the legs from 
the following causes : 

(1) Varicosity of superficial or deep veins. If of superficial only, the 

prognosis is better than if both arc involved. 

(2) Obliteration of superficial or deep veins by thrombosis. 

(3) Incompetence of the new veins resulting from canalisation of 
thrombosed veins. 

The result is the same whatever the cause, and ““^^tesitancl 
cedema and katabolites in the leg with resulting reduction m resistance 

to trauma and infection. . • VioinTipp tlip 

matever the cause the treatment is the same, ., ,. 

arterial and venous circulations, and the indication of 
meat of this is the abolition of cedema ; 

ulcers, eczema and periphlebitic induration wi j j 

remarkable manner. To simplify treatment, seven grades of 
be considered. 

G). TU indent » » '’"TsnTi^ati—ror ^ 
which refuses to heal although there abrasion and 

of tbe leg. Place a strip of '^^“er 

pmcb together so ^ “arrow t I ^ 

induces the ulcer to heal, not the sticldng p as 

^ Illustrations by MHes30ftheEditcr.rA«Mcf^- ' 
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(2) The small ulcer, vrMch is located at tbe lower end of a long 
system of varicose veins, generally startbg at tie saphenous opening. 
The ulcer is clearly the result of this one group of veins, and is not a 
sign of a generally disordered circulation of the leg. Inject the veins 
from above down, starting with 5 cc. sodium morrhuate 5 per cent. 
If no efiect is obtained, change to 5 cc. lithocaine solution (30 per cent 
lithium salicylate and 1 per cent tutocaine), and if this again fails, try 
simultaneous injection of equal amounts of quinine, 12 per cent, and 
urethane and lithium salicylate into the same vein. Finally, if this 
fails, the saphenous vein should be ligated about 6 inches below the 
saphenous opening (fig. 1836) and injected with 2^ cc. lithocaine solution 
above and below the ligature. This latter procedure will initiate a 
prompt thrombosis, and the lemainiog veins will thrombose readily by 
subsequent injections at four-day intervals. During the treatment the 
ulcer belowisstrappedlocallya.‘5describedpreviously(fig. 1857). Finally, 
when the veins are all thrombosed the whole leg from the toe.s to the 
knee is firmly strapped (fig. 1858) withelastoplast for fourteen days, and 
by this procedure the ulcer, if not already healed, ivill quickly close and 
the pressure of the elastoplast will cause the venous inflammations 
resulting from the injections to clear up promptly, leaving the veins os 
firm painless cords unlikely to recanalisc. 
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(3) The moderate sizal ulcer of up to four square incEes, occurring 
on a ver)’ oedematous leg which 1ms, in all probability, a valvular 
deficiency of the deep veins as well. Such an ulcer is often the 
result of a white leg occurring some twelve years previously. It seems 
to take this period of time for the leg to reach the ulceration stage. 
One-inch strips of zopla plaster arc applied tightly across the ulcer so 
as to pull the edges together (fig. 1859), and the leg is then tightly 
bandaged with clastoplast, laying longitudinal strips on the narrow 
part of the leg (fig. 18G0), and finally strapping the leg over these from 
toes to knee. The strapping is renewed in three days’ time, because it 
becomes loose from the reduction of the cedema. A better plan, of 
course, is to put the patient to bed for three days with the bed sloped, 
and then to start strapping while still in bed with the leg shrunk. 
This is, however, not practicable in hospital work. The strapping is 
again renewed after four days, with further changes at seven- orfourteen- 
day inten-als. The veins in the thigh are injected each tune the 
bandage is changed. It is not of much value to inject the leg veins at 
this time, because, as a rule, the injections do not take if the elastoplast 
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is appUed over tie injected veins AMien tie ulcer is healed, then 
tie veins in tie leg are injected and ichlhopasle bandages used to support 
tie leg, and it is interestbi" that tie injections seem to take under this 
tj’pe of bandage. Tie technique of applying these bandages is impor- 
tant. The bandages (tvo) are -warmed in a water bath and applied 
smoothly from toes to knee. The direction of the bandage should be 
frequently changed by cutting tic bandage and changing hands, the 
secret being to apply short lengths instead of laying the bandage con- 
tinuously, as one would do -with a roller bandage. The support should 
be finished off wth a firm crepe bandage, which sticks to the underlying 
moist bandage and gives an excellent combination of rigid support 
from the gauze ichthopaste bandage and elastic support from the crepe. 
Such a bandage will last anything up to six months, according to the 
habits of the patient, and thenshouldbechangedforanotherorfor a good 
elastic stocking. The necessity for a permanent support %rill depend 
upon two things : the amount of work and standmg the patient has 
to do, and the degree of venous incompetency left after thorough 
injection of the superficial veins, which will depend upon the existence 
of prerious deep phlebitis and valvular incompetence of the deep veins. 

(4) The venj indurated ulcer on a leg solid with unpittable callous 
oedema resulting from long-standing circulatory imbalance. These 
cases should receive the tightest possible bandaging, and the most 
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amazing reductions in size can be effected. In addition to tlje strapping 
described in T}’pe 3, n piece of sorbo sponge should be incorporated 
in the bandage over the site of the nicer (fig. 18G1). The sorbo should 
not be in contact u-itb the ulcer, but separated from it by the short 
strips of zopla and the longitudinal strips of elastoplast. 

(5) The malleolar ulcer occurs more commonly not on the malJeoJus 
but in the sulcus which surrounds it. Tliis tj-pe of ulcer is especially 
common in cases of old femoral thrombosis, and it frequently develops 
even when elastic stockings arc worn, because the stocking supports 
every part of the leg but the peri-malleolar depressions. To overcome 
this I have had special pads made (Down Brothers) to support this 
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part of the leg (fig. 1802). These ulcers cause much suffermg, and are 
often known as irritable ulcers, the pain frequently being most marked 
in the area below the ulcer rather than in the ulcer itself ; the title 
describes not only the ulcer but the patient’s frame of mind, and these 
cases need much humouring and coaxing. To lessen the pain, pure 
amorphous aspirin (not crushed tablets) or percaine powder may be 
dusted on, and then the ulcer edges are pulled together with thin stripsof 
adhesive plaster. Over the adhesive plaster is placed a two-incli square 
of “ elephant” pjaster/adhesivejelt), and over this a one-inch square of 
" Dimlopillo ” J inch thick (fig. 1863). Finally, the whole leg is bandaged 
from toes to knee with a firmness proportional to the oedema. Injections 
ure carried out as before with the greatest thoroughness, and finally an 
ichthopaste bandage is applied, and then, to consolidate the cure, an 
elastic stocking, with the malleolar pads. Duemg the early stages of the 
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treatment recourse must be made to barbiturates and aspirin or codein 

to get peaceiul nights. 

(6) The xilcer occurring in association u'ith extensive eaetm. In 
these cases one feels nervous about applying elastoplast over such 
tender skin. It should always be tried, nevertheless, but removed in 
two days to see if it suits. Fifty per cent of eczematous cases arc cured 
with elastoplast, the other 50 per cent will be cured by the alternatives 
of “ ceraban ” or “ ichthopaste ” bandages. Very thorough injection 
is essential in eczematous cases, and the application of ung. bism. et 
quinoline (Stewart), or crude coal tar 1 drachm, zinc oxide 1 drachm, 
lanolin and vaseline ad one ounce, under alternate bandages is of 
value. 

(7) Extensive ulcers of 10 square inches up to the maximum size 
of 140 square inches. These ulcers always occur on very oedematous 
legs, and require very firm bandaging or rest in bed at first to reduce 
the swelling. The profuse discharge leads to sliding of the bandage, 
so it is necessary in the more extensive ulcem to prevent the possibility 
of the bandage cutting by the use of elephant plaster rather than the 
usual longitudinal elastoplast strips (6g. 1864). Skin grafting is of great 
help in these cases, securing a more rapid healing before the skin gets 
“ sick ” of elastoplast. The grafting is done by implanting seeds of 
skin under the granulations or by se^ving skin strips into the granula- 
tions (fig. 1865). The grafting does not interfere with ambulator}* treat- 
ment, and after their use the same bandaging method is used. Again, 
consolidation of healing is secured with ichthopaste and permanence 
of cme with thorough injection and elastic stockings, ■worn for ever if 
thought necessary in bad cases. 

Contra-indication to these lines of treatment is onlyfound in cases 
where arteritis is also present and the ankle pulses cannot be felt. The 
principles of treatment should not be abandoned if eczema or blistering 
occurs under the elastoplast. This dermatitis is of three types : 

(1) A simple patchy eczema of a mild type. This can be ignored as 
a rule and will disappear, especially with tighter application. 

(2) A localised area of acute dermatitis round the ulcer, as if the 
combination of the discharge and the bandage composition excited an 
acute cutaneous inflammation. This can he dealt with by bandaging 
the leg with gauze before applying the elastoplast or by lajnng longi- 
tudinal strips of lead adhesive (ceraban) over the raw area. In many 
cases this dermatitis does not occur under zopla strips. 
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treatment recourse must be made to barbiturates and aspirin or codein 

to get peaceful niglits. 

(6) The nicer occurring in association viitli extensive eczema. In 
tliese cases one feels nervous about applying clastoplast over such 
tender sldn. It should always be tried, nevertheless, but removed in 
two days to see if it suits. Fifty per cent of eczematous cases are cured 
with elastoplast, the other 50 per cent will be cured by the alternatives 
of “ ceraban ” or “ ichfchopaste ” bandages. Very thorough injection 
is essential in eczematous cases, and the application of ung. bism. et 
quinoline (Stewart), or crude coal tar 1 drachm, zinc oxide 1 drachm, 
lanolin and vaseline ad one ounce, under alternate bandages is of 
value. 

(7) Extensive vlcers of 10 square inches up to the maximum size 
of 140 square inches. These ulcers always occur on very cedematous 
legs, and require very firm bandaging or rest in bed at first to reduce 
the swelling. The profuse discharge leads to sHding of the bandage, 
so it is necessary in the more extensive ulcers to prevent the possibility 
of the bandage cuttmg by the use of elephant plaster rather than the 
usual longitu(^al elastoplast strips (fig. 1864). Skin grafting is of great 
help in these cases, securing a more rapid healing before tbe sldn gets 
“ sick ” of elastoplast. The grafting is done by implanting seeds of 
sldn under the granulations or by sewing skin strips into the granula- 
tions (fig. 1865). The grafting does not interfere with ambulatoty treat- 
ment, and after their use the same bandaging method is used. Again, 
consolidation of healing is secured with ichthopaste and permanence 
of cure with thorough injection and clastic stockings, worn for ever if 
thought necessary in bad cases. 

Contra-indication to these lines of treatment is only found in cases 
where arteritis is also present and the ankle pulses cannot be felt. The 
principles of treatment should not be abandoned if eczema or blistering 
occurs under the elastoplast. Tins dermatitis is of three types : 

( 1 ) A simple patchy eczema of a mild type. This can be ignored as 
a rule and will disappear, especially with tighter application. 

(2) A localised area of acute dermatitis round the ulcer, as if the 
combination of the discharge and the bandage composition excited an 
acute cutaneous iuflammation. This can be dealt with by bandaging 
the leg ^vith gauze before applying the elastoplast or by laying longi- 
tudinal strips of lead adhesive (ceraban) over the raw area. In many 
cases this dermatitis does not occur under zopla strips. 
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treatment recourse must be made to barbiturates and a 
to get peaceful nights. 

(6) Tli& ulcer occitrrin^ in association icit/i exfensi 
these cases one feels nervous about applying elastop 
tender sldu. It should always be tried, nevertheless, 1 
two days to see if it suits. Fifty per cent of eczematous 
vnth elastoplast, the other 50 per cent will be cured by 
of “ ceraban ” or “ ichtbopaste ” bandages. Very the 
is essential in eczematous cases, and the application < 
quinoline (Stewart), or crude coal tar 1 drachm, zinc ( 
lanolin and vaseline ad one ounce, under alternate 
value. 

(7) Extensive ulcers of 10 square inches up to thr 
of 14Q square inches. These ulcers always occur on ^ 
legs, and require very firm bandaging or rest in bed a 
the swelling. The profuse discharge leads to slitog 
so it is necessary in the more extensive ulcers to prcvci 
of the bandage cutting by the use of elephant plaste* 
usual longitudinal elastoplast strips (fig. 18C4). Skin g 
help in these cases, securing a more rapid healing bt'! 
“ sick" of elastoplast. The grafting is done by iin 
skin under the granulations or by sewing skin strip'? 
tions (fig. 1805). The grafting does not interfere with 
ment, and after their use the same bandaging meth* 
consolidation of healing is secured with ichthopasi 
of cure \rith thorough injection and elastic stockin' 
thought necessary in bad cases. 

Contra-indication to these lines of treatment is • 
where arteritis is also present and the ankle pulses ( 
principles of treatment should not be abandoned if • 
occurs imder the elastoplast. This dermatitis is o[ 

(1) A simple patchy eczema of a mild type. T1 
a rule and will disappear, especially with tighter at 

(2) A localised area of acute dermatitis loiin 
comhination of the discharge and the bandage to 
acute cutaneous inflammation. This can be doo.! 
the leg with gauze before applying the elastopl;\ 
tudinal strips of lead adhesive (ceraban) o\'er th' 
cases this dermatitis does not occur under zopla 
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(1) Sf/phililic ulcers frcgHently occur in the “ ulcer «'irea,” but are 
often associated witli ulcers below the patella. Anti-sj-philitic treat- 
ment is, of course, important, but often not sufficient to heal the ulcers 
because of the gravitational clement also present. Encasement in 
elastoplast saves frequent dressings and makes for rapid healing if 
combined with the usual therapeutic measures. 

f2) Ulcus serpiffiosus is of two types ; 

(c) Soft sore, either by direct extension from the inguinal 
region, or by secondar}’ implantation from a primary in 
this region. 

(ft) Xon-specific serpiginous ulcer closely resembles soft sore, 
but tlie organism cannot be found and the patient cannot 
be suspected of this infection in every case. 

A lady of 37 had her left leg amputated six years previously for a 
serpiginous ulcerative process which liad spread from the lower part 
of the leg to the foot. Tlic eminent surgeon who saw her at that time 
had said that the arterial supply was inadequate. Now the process had 
started in the otlicr leg and she was greatly alarmed. The process was 
the usual one, painful induration appeared under the skin and after 
two or three weeks broke and formed an ulcer with undermined edges. 
The ulcer then slowly spread, healing as it went, and when the ulcer 
seemed on the point of healing an induration would appear on one 
part of its margin and the same process would start again. The process 
was readily brought to an end by converting the ulcer into a type 
which Kould heal by means of the diathermy cautery and then strapping 
the diathermy burn with elastoplast. 

Mycoses of the leg are by no means rare, and they have a very 
characteristic syndrome and resemble ulcus serpigiosus, except that 
there are numerous ulcers and that they start and recur from a small 
V’esicle or bulla. They cause much pain and oedema, and may last for as 
long as 25 years. This diagnosis is made on the clinical features, not 
on laboratory reports for mycelium, which are notoriously unreliable. 
The treatment with this paint is always eSective : 

Cignolin 2 grs. 

01 Cade (deodorized) 40 m. 

Benzol rect. ad 1 oz. 

Carcinoma occasionally supervenes in cases of long-standing ulcer. 
X-ray shows involvement of the bone and biopsy makes the diagnosis 
clear. Ihreatment consists in amputation and inguinal adenectomy. 
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lUsmsc. ThcBO ulcots occut ou the Lack of tke leg, vrhicL 
is cold and Lino in yonng women who have had tuberculosis of the 
(‘o^^’i^al glands. The idcers come in the winter and disappear in the 
HUininor, find tbevcforo cannot be tuberculous. Treatment bj elasto- 
jilast is satisfactory, but lumbar ganglionectomy gives a permanent 
cmc. 

PoUomi/eUlis vJcers ai'O like thoso of Bazin's disease, and are best 
treated by Imnb.ar ganglionectomy. 

S^^knh ulcers occur round tlio malleoli in splenic diseases, and get 
well if the disease is one in which splenectomy does good, e.g. sickle- 
cellcd anremia. 

Virus twjucus is a spirt'cha^tal gangrenous tyjie of ulcer which is 
more disaldhig in certain jvarts of the tropics than even malaria. In 
its fu st stages it is a horrible, gangrenous process destroying evervthing 
in its path. It is treated in this stage with lSr.AJB.. iodoform powder or 
hydiogcn peroxide. In the second stage the ulcer smoulders*’ with 
small iverudescences at its margins, and in the third stage it is a clean 
gi auvdat iug surface which heals very slowly. This last stage is tre.ited 
as for any chwnio ulcer of the l«. 
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In dealing M-itli infections of the hand theoretical knowledge is even 
more important than practical experience. It is hut ten or fifteen 
years since this subject emerged from an almost chaotic state, thanks 
largely to the pioneer work of A. B. Kanavel. The need of dissemina- 
tion of his teaching among that large section of the profession who 
treat infected hands is still apparent. 


r.VBONYCnlA 

Organisms gain entrance through a hang-nail and the tissues 
about the base of the noil become inflamed. Suppuration follows 
frequently and in 03 per cent of cases pus accumulates under the nail, 
as well as beneath the cuticle. 


Prophjlaxis. Loose tags of sldn should be cut ofi with scissors 
and the associated fissure sterilised with iodine and kept clean. 


Treatment is early operation. Lateral incisions are made (fig. 1808) 
and the fiap is turned back. In order to keep the flap elevated a wisp 
of gauze soaked in paraflun is inserted under the flap (fig. 1869). In very 
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eailv cases one moist dressings are appUed to tie 

on the side o£ liquid panEnl-esb® 

atone are employe. addition to the above, theU, 

fffeii there ts ^ntoved in the follotnng tray: ite 

„i the nail (Eg. “blade o£ a pan of sdssors is 

the flap has been t^ed :3 re®vei it 

under the base <>' *e na^ „„ovc (A) unless tt n *t«<i 
is 'mneeessaiy “ ^ protective action until thetevw! 

^tfnpIndEtatmy.apro^^^^ 

ntrronoK or tbe runr cotmap.tnx^_ ■ 

Nearly as common as p.aronycbia is infection of a t^^ 

rrSnd'^hc^t"^^^^^ 

rc^i:t:r\s»tt;Sev^^ 

line ol the terminal phalanx (fig. 1871)* 
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has been done ; in one ijistance it determined an infection -which 
proved fatal. If tenderness is most marked over tlie pulp compart- 
ment it is permissible to -wait for localisation of pus. IVhile waiting, 
hot saline b.aths and fomentations arc ordered. As soon as tender 
induration is present a deep hockey-stick shaped incision {fig. 1872) is 
made into the pulp. The inciston must on no account extend in a 
proximal direction further than half an inch from the terminal flexor 
crease. No drainage material is used. Fomentations are applied for 
48 hours, then liquid paraflin dressings arc substituted. The wound 
is irrigated daily with cusol. 

In late cases, as soon as the incision is made, the diaphysis of the 
terminal phalanx literally falls out of a 
pocket of pus. In earlier cases, the onset of 
osteomyelitis may he prevented, but this 
happy event is distinctly rare. Usually, 
after some days or weeks tiic diaphysis can be 
picked o\it of the wound as a sequestrum. 

After sequestrectomy tlic wound licals within 
a week. It loaves a shortened phalan.x uitli 
rather an uglj' curved nail, but with full 
functional activitj* of the digit. In young 
children regeneration of the diaphysis some- 
times occurs. Ill the interval between 
the incision and the healing of the wound or 
the removal of a loose sequestrum a weekly 
radiograph is desirable (fig. 1873). 

For the foregoing lesions local anrestbesia 
is adequate. A tourniquet in the shape of 
a fine mbber catheter is tightened about the base of the finger. 
Above this 1 per cent or 2 per cent novocaine is infiltrated so as to 
surround the digit. The needle is then passed in deeply in order to 
block the digital ner^'es. 

Paronychia and infections of the terminal pulp compartment, 
together "witli boils on the doisiim of the hand and strictly limited 
superficial cellulitis, are the only types of infected hand which should 
be treated in the out-patient department or in the consulting-room. 
The more serious infections, which we are about to consider, must be 
admitted urgently and treated as major lesions, for, apart from the 
danger of metastatic infection, is not a man s hand one of his most 
valued possessions ? 



Ftg. 1^T3 — ltn>ie«ORii-n show 
L\ a XscBOsts or tbe Tciufrvit 
rHiLA-fX. This is a rsfAi. 
ACCOStTAXWENT or IXrtCTIQNS 
or TM* TrR-vmi. Pru Co'< 

rABMENT. 
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SERIOUS INFECTIONS OF THE HAND 

^Mien the hand is to any extent seriously inflamed it takes up the 
position of rest (fig. 1874). 



Fig. 1874 — Tbe ro3Ri«N or best poa tub 
Hind {AfUr 


Grave infections of the hand fall particularty into three categories : 

(1) Lymphangitis. 

(2) Suppurative tenosynovitis. 

(3) Fascial space infections. 

(3) are often a sequel of (2). 


DVMPHANGITIS 

abirsiS"wWc;,“'““!,“‘'™^“ streptococci, gain entrance tl^ongh an 
ad r„t W n >'“'1 immediately 

elevatTon of T/t . ' considerable 

i™Lance\ r “P o™- It is of cardinal 

s3tis andTasc 1 r from suppurative teno- 

4eXemt rlT- ' conditions require 


SUPPURATIVE TENOSYNOVITIS 

than the others ""'The 'forefi ”“^0 
- the rem47er (J nt °"tt“f ', 7^'’ " 
able to visuali«!P fI.o at * ^ fundamental importance to be 

connections (fig. 1875)!'*^ anatomy of the tendon sheaths and tlicir 
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The essential signs o£ an infected digital flexor tendon sheath are : 

(1) Swelling of the finger. ^ ^ 

(2) Flexion of the finger nith exquisite pain on extension. 

(3) Tenderness, maximally over the infected shea . 

The point of maximal tenderness is found by palpating 
cally with some blunt-pointed instrument. A blunt match stalk mth 
the loose charcoal removed answers the piupose admira y. 

As the mdema increases, so spontaneous pain decreases^ ^e have 
seen cases where oedema was so pronounced as to cut o2 the blood 
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supply to the digit, gangrene resnltingA In suppurative tenosynovitis 

the hack of the hand is particularly (Edematous. 

This is a convenient point at which to stress a fundamental so 
important that it should he shouted from the house-tops. The greatest 
smiling does not indicate the position of the pus. Frequently there 
is cedema (swelling) ot the dorsum (fig. 1870), whereas in 90 per cent of 
cases the pus lies on the palmar aspect. (Edema gives rise to pitting on 
pressure. If pus is present, induration ot tissues can he felt. 

Serious as it is at all times, suppurative tenosynovitis becomes 
a lesion of the first magnitude when the tendon sheaths of the thumb 
or the little finger are involved. In the case of the little finger the 



fig 18 * 0 .— <£bz3i» or lae »*cb ot rue Ha^d is v£sr 
cosmos tsrccnovs or the Palvac Asrscr. 


ulnar bursa (the palmar bursa of British anatomy) wll almost certainly 
be implicated quiclcly. If the infection is primarily in the flexor 
tendon sheath of the thumb the radial bursa (syn. sheath of the flexor 
long\;s polUcis) must be simultaneously infected along its whole course, 
that is right up under the anterior annular ligament to above the 
wrist (see fig. 1875). 

Xor is this the whole gloomy story. If the tendon sheath of cither 
the thumb or the little finger becomes infected there is an 80 per cent 
chance that within 48 hours there will be a total infection of both 
the ulnar and radial burs®, for as shown in figure 1875 there is 
usually an intercommunicating channel between them. 

* Such cases require immediate duarticalatioa at the metacarpo-phalangeal joint. 
\\ hen this is done the cut end of the flexor tendon must be stitched to the edge of the 
wound which, is left open. The reason lor this is discussed on page 3327. 
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SICKS OF INVOU'EMP.KT OF THE RADIAL BURSA 

(1) Flexion of distal plialanx of the tliumh with rigidity. 

(2) Swelling just above the anterior annular ligament. 
■(3) Tenderness over the flexor longiis pollicis sheath. 


SIGXS OF IKVOLVE.MENT OF THE ULKAP. BURSA 

(1) (Edema of the hand, especially the doreum. 

(2) Fulness of the palm, but the concavity is still present. 

(3) Fulness immediately above the anterior annular ligament. 

(4) Kanavel’s sign — the most valuable of all in early cases — a 
point of maximal tenderness, in the position shown in figure 1877. 



VlSXlO WITH * cso«s. Tb« »s»es 
or? rt A FEW PATS. 


GEXERAL PRINCIPLES IN THE TREAT.MEKT OF SUPPURATI^’E 
TENOSYNOVITIS 

Effective drainage must be instituted at the earliest possible 
Moment. Gas and oxygen or evipan anesthesia is employed. The 
hand is raised for three minutes and a tourniquet is applied to the 
forearm. The hand is placed upon a small table and the surgeon sits 
down to operate. The infected tendon sheath should be opened 
tridely (fig. 1878), not exactly in the middle line, but somewhat to one 
side of it. The middle line is avoided in order to prevent, as far as 
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(1) C8r,*L Ivci8io\ roB orc-tnia iwectbp Fwxob Tsspojf Saeatb. 

(2) IThen a LmBfiiCAL Ca^jl i » omcTED c* ADcmov TBE LvcisiO'^ i» reoLO.’cato nrto 

TUE APPROPRUTe WEB BPACE. 

(3) I>cisioN9 POR omnp av itrEcTEp Ut-sAH Bpbba. 

(4) IVCLAIO-S POR OPEPWO A^ ERPECTED RaDUE BntRA, 

(5) Isnsiov POR DBAiirtsp theFouaek. I&c at«> Fig. IBSl.) 

(U) CoC’tTER \niE^T1IElUinAI,BaMA ISl'RPECTtD. (Sm oJfO Pig. 1591.) 
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possible, prolapse of the tendon during the later stage of treatment. 
In early streptococcal cases there is very little pus ^^^tlun the theca, 
but the synovial fluid is slightly opalescent or tinged with blood. 


A COXSIDER.^TIOX OF INDIVIDUAL TENDON SHEATHS FRO.M 
THE POINT OF VIEW OP TREATSIENT 

The index. Tlie sheath should be opened somewhat to 
the radial side 1879), unless it has been shown at the clinical 
examination that tlie lumbrical canal between the index and 
middle finger is involved. In any case, as soon as the sheath has 
been opened pressure should be exerted over the second lumbrical 
canal and over the thenar space ; if pus wells out of either of these 
spaces, it must be drained. 

The middle finger. One must decide upon which side to open 
the sheath so as to be able to drain the appropriate lumbrical 
canal by a suitable short extension. In doubtful cases the ulnar 
side is chosen (2, fig. 1870). As soon as the sheath is opened, pressure 
is eierted over the mid-palmar 
space, and if pus wells out the 
space should be drained. 

The ring finger. The same 
principles govern this finger, 
with the exception that wlien 
in douht the radial side is 
chosen. 

The lumbrical canals concern chiefly 
infections of the ring, middle and index 
fingers. These canals act as conducting 
channels from the fingers to the palm 
(fig. 1880). A lumbrical canal can be 
exposed and drained by splitting an 
iaterdigital web (see fig. 1887) or, what 
IS often convenient, by extending the 
mcisiou employed in opening a tendon 
sheath (see 2, fig. 1879). 

Ftg ISSO. — DiSSECTIOV SHOWtSO THE LPSIBBICIL 

The little iinoer. The mcscles. tbe lumbricii, caxal* kay a larqe 

, . T •. piET IX COVDBCTCIO ISFECTIOX T80M THE Te-iDOX 

Sheath is opened on its sheaihs to the palu. 
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ulnar side ; pressure is then exerted over the ulnar bursa. If 
pus exudes, the ulnar bursa must be opened. 

Drainage of the ulnar bursa. The method is important. 
The hypothenar eminence is inspected; the incision runs 
down its centre rather near the radial side. It begins at the 
distal flexor crease, and ends just distal to the first crease 
encountered at the wrist (3. fig. 1879). A pad of tedematous fat 
bulges into the rvonnd ; this is dissected away. A director is 
then passed from the sheath of the little finger into the bursa, 
which is opened along its length as near to the uhlar side as 
possible. When the anterior annular ligament is reached 
pressure is exerted above the mist ; pus is usually present 
here. It is advisable to divide the anterior annular ligament. 

The forearm must be drained as described on pa^c 3321 . As 
a general rule, if the infection has been present more than 
48 hours there should be no hesitation in opening the radial 
bursa, winch is so often implicated as well. 


is '^1*® f somewhat on its radial side, 

(4 fiiT 1 muscular masses of the thenar eminence 

to’ v' P"*™ 0“ « mcliuecl 
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JHDW9 THS ro'mo’t or the i^ci«iok wiiin it is rorsfo tiut the Prs 

HIS EXTENDED TIE XF THE FoEEtBU 


incision couuncnccs li ins. above this point upon the flexor surface 
of the ulna. The incision is at least 2 ins. long (6g. 1881) and it passes 
deeply right down to the periosteum. A hfcmostat is thrust across 
the flexor surface beneath tlie flexor tendons (fig. 1882), and the jaws 
of the forceps arc opened. Next, the proximal extremity of the 
infected bursa is ruptured thoroughly into the space beneath the 
flexor tendons. In the case of a radial bursa infection, a counter- 
incision is made upon the radial side (see fig. 1881). The surgeon’s 
finger is now passed into the inebion and the flexor tendons are sought. 
If the tendons are not at once apparent, flexion and extei^sion of the 
fingers ^yill reveal tlicra, and the exploring finger passed deep to them 
comes to lie on the interosseous membrane. In the cose of the radial 
bursa, a luemostat is passed from the palmar inebion until its beak is 
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felt by the exploring finger. The distal end of the radial bursa is 
ruptured completely. The same procedure is adopted in the case of 
the ulnar bursa. A drainage-tube is unnecessary. 


FASCIAI. SPACE INFECTIONS 

The Thenar Sjmee 
Boundaries of the Thenar Space 

On the palmar aspect — the palmar fascia, Tvhich in this situation is 
thin and elastic. 

On the dorsal surface — the adductor transversus pollicis. 

On the ulnar side — a septum of strong fascia attached to the middle 
metacarpal hone. This septum separates the thenar from the middle 
palmar space (figs, 1883 and 1884). 



Fig. l«S3 — Tne &uatitb roarnoN* ot »hb Ta(T«B 
**0 SflDDLE I’aLMAS PAJClXt. SfacES. Xwrt TBE 

TBEtB DiTEsnmjt moa the )(idiii.z Space. 



Ff. 1884. — DiAQBiH OP A TiUPSVEItSE 
SBCTIOT THBOIOK TD* T 1 IE.SAR SPACE. 


Srarce o/ tnfedwn. The thenar space may become infected 
(lucctly from a iround. More freqnenUy it is involved by the bursting 
of a pus-filled flexor tendon sheath of the index finger. E.xceptionally 

sieatb of the 

mddle huger, and still more rarely from the flexor longus pollicfa 
tendon sheath. 
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Clinical features. Infections of the thenar tasc.al 
much swelling. There is ballooning of the thenar eminence (fig. 1885h 
The thumb metacarpal becomes pushed away from the rest 
hand. Flexion of the distal phalanx may be f 
lacks resistance to extension, which is so well defined m suppurative 
tenosynovitis of the flexor longiis pollicis. 


Treatment. Operation is impera- 
tive, the danger of delay is great. 

The results of opening a non-infected 
space are minimal. 

The incision is made on the doreum 
and is shown in figure 1886. The incision 
passes just to the radial side of the meta- 
carpal of the index finger. A haimostat 
is passed into the space and opened. This 
gives perfect drainage and no tube or 
other drainage material is necessary. It 

is, of course, essential to attend to a sup- jsno.— ibcisioi ron drabino 

purative tenosynovitis if such is present. 
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Middle Palmar Space 
Bouyidaries of the Middle Palmar Space , 

On the dorsal fibrous tissue separating it from tbe inter- 

osseous muscles of the third and fourth spaces. 

On the palmar aspect — fascia separating it from the flexor tendons 
of the middle, ring and little fingers with their lumbricals. 

On the radial aspect— that fascial septum attached to the middle 
metacarpal which separates it from the thenar space (see figs. 1883 and 
1884). 

The middle palmar space has three diverticula, which are the 
lumbrical canals of the middle, ring and little fingers (see fig. 1880). 
It is overlapped on the ulnar side by the ulnar bursa ; consequently, 
it must never be incised directly from the palm, othei^vise the ulnar 
hursa will become infected, a very grave matter. 

Sources of infection. The middle palmar space may become infected 
from rupture of the tendon sheath of the middle, ring or little fingers. 
It can also be infected directly by penetrating wounds of the palm, or 
from osteomyelitis of the middle or ring metacarpal hones. Very 
rarely, infection of this space occurs as an extension from the thenar 
space by a bursting of the septum which divides them. 

Clinical features. Infections of the middle palmar space give rise 
to those enormous hands which may be likened to a whale’s flapper. 
Obliteration of the concavity of the palm, and a slight bulging thereof, 
is almost pathognomonic of the condition. The convexity of the palm 
is never great because the resistance of the palmar fascia is so strong. 
(Edema may obliterate concavity, but it never produces convexity. 
There is no point of maximal tenderness in middle palmar space 
infections. ^ 

Treatment. Direct attack being absolutely forbidden for reasons 
given above, efficient drainage of the middle palmar space may be 
seemed via a lumbrical canal. This is effected by opening the web 
. between the ring and middle fingers, or the ring and little fingers. If a 
choice exists, the former is chomi (fig. 188T). The fingers are spread. 
The mCfsion begins on the dorsum, and passes over the web on to tlie 
palm, but never beyond the distal flexor crease. The incision is 
deepened. Pressure is exerted over the middle palmar space. If pus 
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wells up, a grooved director is inserted along the lumbrical canal. The 
incision is extended until the web is split completely almost to the 
distal flexor crease. A closed htemostat is now inserted under the flexor 
tendon, and its jaws are opened widely. No drainage material is 
necessary. 

An abscess of the middle palmar space is usually secondary to 
sxippurative tenosynovitis of the middle or ring fingers, which of course 
will require appropriate attention. 


Other Fascial Spaces 

There arc other fascia] spaces in the hand, but they are of compara- 
tively little importance. To describe them would be to confuse the 




183^ — Baoioqbifh snowTso Osteo- 
HVELRU or THE MIDPLE METACiBPAI. Bo'IE. 
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IHFECTKP DoBSAL BUBMOXECBOTIC SpaCB. 


issue. The only one of any real importance is a space on the back 
of the hand — the dorsal siibaponeurotic space. AVhen this is infected 
there is, as usual, swelling of tie back of the hand, but there is also 
tender induration. Direct drainage can be carried out. In my 
experience, when this space is infected, the primary infection is often 
acute osteomyelitis of a metacarpal bone (fig. 1888). 
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AFTER-TREATHENT OF SERIOUS HAND INFECTION, WITH SPECIAL 

reference to suppurative tenosynovitis 
After ike operation a malleable dorsal splint, bent at tlie vTist 
so as to hyperestend tlie hand, is applied. This prevents prolapse of 
tendons and mitigates dropped wrist. On the following day hot saline 
baths ate commenced (fig. 1889). The baths are continued for two hours 
at a time, at three-hourly intervals. During the intervals gauze soaked 
in glycerol is applied. At night a large piece of Gamgee tissue soaked 
in a saturated solution of inagneshim sulphate in hot water covers 
the whole palm and most of the forearm. Hyperextension is main- 
tained by splmting. A suitable dose of morphia should be ordered for 
the first few nights. On the third or fourth day the hand must be 



fi7- 1889,— Aax Biru ros •entoos isrccrto’cs or thi Ha^d. 


examined closely. If it looks sodden, the time and number of baths 
should be cut down. The sister in charge of the case is asked to put on 
gloves and to move the fingers gently in the bath. She is also reqiiested 
not to squeeze the hand to try and eicpress pus while dressing the 
wound. On the fifth to seventh days, according to circumstances, 
baths are stopped and also the fomentations at night. Dressings 
soaked in liquid paraffin are substituted. If the wounds are malodorous, 
instillations of HjO, followed by irrigations wth eusol are recommended. 


SOME C03IPLICATI0NS NOT CONSIDERED ALREADY 

In grave infections the treatment of actual or threatened septicaemia 
must, of course, receive prior consideration. Timely and suitable doses 
of anti-streptococcal serum should be given. In tliese grave cases we 
have considerable confidence in the continuous administration of saline 
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and glucose intravenously. To each pint of the intravenous fluid are 

added 4 cc. of a 1 per cent solution of mcrcurochrome. 

One tendon sheath may be infected from another via a lumbrieal 

canal. The surgeon should watch for this complication. 

In suppurative tenosynovitis adequately opened, if the patient 
has miieh pain in the finger after the third day it is probable that 

osteomyelitis of the phalanges is proceeding. 

In cases of prolonged suppuration where the pus ' 

almost certain that one or more tendons arc sloughing. Slouch g 
tendons should be excised (fig. 1800). 

Tendon necrosis occurs earliest beneath 
the anterior annular lig.amcnt, because 
here pressure is greatest. A tendon whieh 
is yellow and has lost its gloss is dead, 
and if such a condition is found at the 
primary operation or later, that tendon 
should be excised, but always with the 
following proviso ; great care should be 
taken to catch in a luemostat the proximal 
part of the tendon, and after the necessary 
portion has been excised, to stitch it to 
the periosteum or to the skin. H this is 
not done, the muscle will contract and 
carry infection into the palm or up t e 
forearm, as the case may he. 



fw 189a— Excisios or th* Ts’fDO’t 
or TH« Flxxob I/>saPS PoLUcis. 
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ON THE ULTIMATE PROGNOSIS IN 
SUPPURATIVE TENOSYNOVITIS 

Onlywhenoperativctreatmentta<.amed^^^ 

out within a few hours of infection, a function be ex- 

is comparatively can ement at the metacarpo- 

pected. A stiff, soundly healed fing ^ Myoivnview 

phalangeal joint is about ‘1“® ^ j g er is more of a handicap 

IS that in practically every walk o to suppurative teno- 

than the absence of a finger, has — d, then 

synovitis, osteomyelitis course to adopt-ampu- 

indeed can there be no question ,;^jAo perform amputation is 

tation should be advised. The d ^ tPe infection is 

after reasonable convalescence fr Occasionally, disarticulation 

“ dead ” and when the wound has healed. Occasiona y. 
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of a finger must le undertaken during the active stage of the infection 

(see footnote, page 3316). ^ 

Providing amputation can be carried out au frmd, an operation 
can be desired to leave the patient mth the most useful and pleasing 
hand possible. In this connection I can heartily recommend total 
amputation — that is, the finger is amputated together with an appro- 
priate portion of the corresponding metacarpal bone (fig. 1891). In 
the case of the index and little fingers Farabceuf’s flap is used. It is 
absolute trash to say that the loss of the head of the metacarpal 



weakens the hand. I have had this operation performed upon my 
own hand (fig. 1892), and I would not change this hand for one ivith a 
full complement of fingers ; it is a strong fellow, and to me it is 
an advantage in operating. I have recommended and carried out 
total tligital amputation scores of times and the patients are alwaj's 
delighted with the result. During the past ten years the only case 
of digital amputation au frouJ in which I have left the head of the 
metacarpal was in a professional boxer ! 

So much for the fingere. The case of a thumb is entirely different. 
Here, as always, the surgeon’s watchword is “ save all possible.” 
Contrary to expectations the prognosis in suppurative tenos 3 *novitls of 
the flexor longus pollicis (radial bursa) is not too bad. Even after the 
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loss of the flexor lojigus pollids tendon (sec fig. 1890), bj’ virtue of the 
short flexors, a very \iscful thumb results. 

From a functional point of view the worst prognosis occurs from 
those cases of total infection of both radial and ulnar bursre — 
particularly the ulnar bursa — whicli have not been drained until a late 
hour, or have been drained imperfectly. In those unfortunates 
semi-claw band is all that can be expected, but with months of 
persevering after-treatment oven these patients eventually learn to 
make good use of their permanently maimed member. Such a hand is 
at least more useful than one clawed to the same extent from an 
irreparable nerve lesion. 
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ORTHOPAEDICS 


CHAPTER I 
Deformities of the Feet 

FLAT FOOT 

The shape of tlic sole of the foot differs when tlie foot is supported 
with no weight resting on it from its shape when it is on the ground 
bearing the weight of the human body. In the latter case the shape 
modified further by compression of the foot mthiii the shoe. Norma j , 
when the body is in tlie upright position, tho skin covering the u hoi 
the sole of the foot is not in contact with the ground. The Ileo'. “ 
outer border of tlie foot, and the forepart of the foot transmit body 
weiglit to tho ground and so come in contact witli it. 

AiiatoiiiicaUy, a number of arches in the foot can aeseribed but 
in tlie description of deformities of the foot, it is simp er 
only the longitudinal arch on the inner side of the oo ex “ 
the os calcis to the neck of the first metatarsal bone, and 
verse arch or metatarsal arch e.xtending across t le 
at the level of the necks of the metatarsal bones, 
seen when the foot is in the resting position ; when neig 
the foot, the longitudinal arch flattens out to some 
centre of the transverse arch drops, so that some consider that this 
arch does not exist at all in the upright posture. 

The longitudinal arch consists of the bones on the ^ 

foot, which are of such a shape that when they are 
neatly together in a manner similar to the bricks 

Diey are held together by ligarnents^-te^^^^ 

oirfstra;"^^^^^^^^ 

to by the arrangement of the be inserted into the 

number of muscles ivhich extend from g 
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foot, the most impoitant o£ which is the tibialis posticus. Wlieu this 
arch is Battened, the nech of the astragalus and the scaphoid lose their 
support and are consequently nearer to the ground. 

The transverse or melaiarsal arch. 

In the resting foot, the nechs o( the five metatarsal bones arc 
arranged so that the second and tliird are at a higher (i.e. dorsal) 
level 'than the first, fourth and fifth ; but when weight is borne on 
the foot, the convexity of the resting foot is decreased, though the second 
and third should not drop to a level below (i.e, on the plantar 
surface of) a line drawn, between the middle of the neck of the first 
metatarsal to the middle of the neck of the fifth. The position of these 
bones is maintained by ligaments and small muscles of the foot. The 
breadth of the foot at the level of the heads of the metatarsals exceeds 
that at the base of the metatarsal bones. The big toe is normally the 
longest toe ; the second is usually longer than the third ; the second 
and third may be equal in length, and rarely the second is longer than 
the first. 

An efficient muscular tone of the small muscles of the foot and 
the mnaclea of the leg is necessary for the maintenance of a normal 
foot. 


TYPES OP FLAT FOOT 

(1) Acute flat foot. 

(2) Chronic flat foot. 


(1) Acute fiat foot. 

This condition is best called acute /oot htrain, because in the majority 
of cases the arches ate not in any way distorted duruifr the first few 
weeks of the untreated condition. Almost invariablv it is bilateral, 
and may afiect feet which are normal or those nith either a high or 
flat arch. It is seen most commonly in persona between tlie a'^es of 
fourteen and thirty. The sufferers may be healthy individuals or be 
slightly debilitated by an infection or over-tired. It is most common 
in the feet of patients who have been in bed subsequent to an operation 
or wth influenza ; it is seen in nurses during their first few weeks at 
work in the wards, and in poorly de%-eloped boys who on leaving school 
have started har<l work wearing heavj- boots. The symptom of this 
condition is a severe ache all over the feet generally all day long. 
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which is relieved soon after the boots or shoes are removed and the 
feet arc put at rest, but returns as soon as the sufferer is on the feet 
again. A similar comlition is produced as the result of any general 
infection, particularly rheumatic fever and a gonococcal infection of 
the joints and muscles of the feet. 

Examination usually show’s some sw’clling on the fore part of the 
foot on the dorsum, and tenderness of the muscles on the sole of the foot 
and under the scaphoid. Often the heel and the heads of the metatarsal 
bones arc tender. “ March fracture ” must be excluded (see page 3344). 

TreatmenL The patient is put to bed for one week and is not 
allowed out of bed at all during this time except to have a hot bath 
each day. A purgative is given and any infection which is present is 
treated. Local treatment for the feet during this w'eek is better 
avoided unless there is deformity of the foot, in which case the foot can 
he strapped up with elastoplast in the manner described below. At the 
end of the week tlie patient is allowed up but doing no work, and 
physical treatment is then commenced. This consists of faradio 
surging baths given daily. After a few’ treatments the patient starts 
inversion exercises, and if he has not been standing properly, he is 
taught how to stand with the feet inverted. At this time bedroom 
slippers and soft shoes should be avoided. Comfortable lace-up shoes 
should be w'orn, and the heels should be wedged on the inner side in the 
manner described below. Most patients, except those recovering from 
an illness, can start work in the third week, but should continue treat- 
ment for another two weeks. 

A modification of this line of treatment is obviously necessary if the 
patient acquires the flat feet during the course of recovery from an 
illness, and if the foot strain occurs in one whose feet are considerably 
deformed before its onset. 

Forcible manipulation of the feet affected by acute foot strain is 
harmful. 

(2) Chronic flat foot. 

A number of factors predispose to the origin of this condition. In 
children it is most common in those who are thin and poorly developed 
and in heavy children who w'alk late. In the first group, poor muscular 
tone is the chief cause, and in the heavy children the leg muscles and 
hones of the feet are called on to accomplish more than they can 
manage owing to the weight of the body, so that a deformity of the 
foot follows. In girls and hoys, badly fitting shoes and rapid growth 
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may influence the onset of flat foot, particularly if the musculature of 
the body in general has not developed at the same rate as the skeleton, 
a factor probably common to a number of static deformities. 

In adults flat foot and other deformities of the feet appear to occur 
mthout apparent reason apart from ill-fitting shoes, but are par- 
ticularly common in middle-aged heavy women who stand a great deal. 
Injuries about the ankle and of the feet are liable to be followed by 
flat foot. ■' 


Stjmpoms. These vary a great deal, from an ache in the foot to 
pam m the cilf. MTien the longitudinal arch is affected, pain is most 
common on the inner side of the foot under the neck of the astragalus 
and scaphoid, hut is also seen up the inner side of the leg and up the 
outer side of the leg and thigh. In lesions of the metatarsal arch, the 
pam IS SI uated in the region of the second and third metatarso- 
Lb.v®'1 ^ deformities of the foot, such as 

im™Lntr:,f symptoms of flat foot, It is 

or Lgitudinal arc™”" ' * “ transverse 


examination of a case op supposed plat foot 

s ■: rnVrdtr ip? « 

examined? uTte beW 1 

lappmjr toes anrl 'f valgus, hammer toes, over- 

condition of the nails is ?int°a “f"®' eolour of the toes and 

of the anterior and nost ’ ^ ® Patients the condition 

examined, partir not^T f ‘1*® f<>»‘ i-’ 

skin or corns under the mid Presence of any hard 

told to dorsiflex the foot wiyf transverse arch. The patient is 

Achillis is :r™™arhnvt.? X r «« tendo 

arthritis. ° hnees are examined for signs of 

othfr?aJd fivT fnXraotrtV" 1”''®”=' '“'J* 

of the feet it is possibif ‘ Standing in front 

normally or bearing weioM to ‘the “ '"“‘^ 1 '' 
latter case the tubercle offh foot- I" the 

tubercle of the scapho.d and neck of the astragalus may 
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be prominent between the internal malleolus and the ground, and on 
the outer side of the foot more of tlie lateral surface of the heel is seen 
than should be. TIjc patient is made to stand on the outer border of 
the foot and flex tlie toes ; if he cannot do this, he is told to sit do^vn 
again and the examiner attempts to put the foot into this position — one 
of full inversion of the foot and plantar flexion of the sole. AVhen the 
patient is standing, deformity such as genu valgum and genu varum 
is noted, and in the case of a clnld the liip joint and spine should be 
examined. 

Other examinations may be ncccssar}’, such as measuring the length 
of the limbs, examination of an old injured ankle, or other deformities 
oi the limibs. In view of the fact that there may be manifestation of 
cardiac or renal disease shomi by sivclling of the feet, it may be neces- 
sary to examine these systems. Furtlier, patients may seek advice 
about their feet which have been flat for many years, but symptoms 
have only arisen in them since the onset of other disease. This applies 
particularly to the onset of gangrene associated with diabetes, etc., 
and to discasea of the nervous system. 

Diagnosis. It is convenient to classify cases of flat foot of the 
longitudinal arch into three degrees : 

(1) The longitudinal arch is flat and the patient can correct the 
deformity when he is standing upright. 

(2) The second degree is the condition when the patient cannot 
correct the deformity, but the examiner can do so with his 
hands. 

(3) The third degree is a rigid flat foot which cannot he corrected 
by the patient or by the examiner. 

Any of these three may be associated with hallux valgus or any 
deformity of the foot. 

The metatarsal arch is seldom fixed in malposition except in cases 
of advanced multiple arthritis. It is considered to be dropped if there 
is an area of hard skin under the heads of the second and third meta- 
tarsal bones. 


TKEATJlEKT 

Children. If the general health is not satisfactory this must be 
attended to while the treatment of the feet is commenced. Up to the 
age of five, children often have knock knees (and sometimes bow legs) 
in association with the first degree of flat foot. 
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lieel^Ltl '^ear light lace-up shoes irith a Iieei, and this 

lieel should be wedged i inch on the inner side (fig. 1893 ) An 
advanced heel is not advocated, and the value of a wedged heel 
without a wedged sole is that the hody 
weight is transferred on to the outer side of 
the foot. The longitudinal arch is raised more 
by wedging the heel alone than if the sole and 
heel are both wedged. 

Massage is of value, particularly in the 
fat flabby children. In bad cases and in 
those not reacting to this treatment, leather 
valgus insoles are placed in the shoes (fin. 
1894). After the age of five the above 
treatment is augmented by exercises. 

carried out in an airy room %iwr““u'r,.'''“ 

or painted on the Lor; thele shonir bi ^e drawn 

separated from each other by three inlts^f “""i 

for an adult. The lines should be the lenHh 

to one wall, on which is fixed a mi™ . “P 

high. The' patienf oMd be oM thT “ 

oe clad lightly and should be wearing 



f<3. 1813.— CHtto’a Shoe IVemed 
OY Insee Side of Heei. 


socks. 


the feeVa'JdthfmtcIes small muscles of 

Sufficient variationrtuW bo X 

mterest in them. Frequent rests “ 1 1 prevent the patient losing 
A trained masseur or masseuse sLnU exercises, 
exercises, and when he has the child in these 

and evening when he is not tired, undeTthe^ do them morning 

some competent person The maL i of a parent or 

to see that they are bein^ carried T intervals 

•f ifio tarried out correctly. 
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The typical exorcises are : 

(1) Standing on the outer side of the feet with the toes flexed and 
sinking back to normal stance. 

(2) Standing in tlie position described in (I) and walking along 
the lines with fho hands on the hips and body upright. 

(3) Tiptoe exercises with the toes turned in. Details of exercises 
can he obtained from books on pliysio-tlierapy. 

The masseuse may assist ]>y stretching the tendo Achillis 
and by manipulation of the knees and feet. 



(c) It is most important that the child should be taught the halit 
of standing correctly. This not only helps to cure the flat foot but is a 
relief in cases of pain under the longitudinal arch. \\Tien children 
have to stand for any length of time they should be encouraged to 
acquire tlie jjabit of standing with one foot fully inverted and the 
other one in normal position, and after a minute changing over and 
placing the other foot in the inverted position. 

A few children under the age of five, and a number after that age. 
are first seen when there is an advanced degree of flat foot that is 
unlikely to respond to treatment by exercises and shoes alone. This 
type of case and one which has not improved with physical treatment 
is treated by putting the feet in the position of full inversion (over- 
correction) and fixing them there in plaster of Paris from the toes up 
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to the knee, for a month. Sometimes an anEDsthetic is necessary for 
this operation. At the end of that time exercises are commenced and 
appropriate shoes are worn. In a few cases an outside iron and inside 
T-strap are required. 

Adults. It is usually inadvisable to order treatment for mild or 
moderate cases of flat foot giving rise to no symptoms. Tlie following 
treatment is suitable for patients not suffering from associated con- 
ditions such as hallux valgus and hammer toes, but may be employed 
when the latter have been corrected. 

General principles of treatment are that when a patient is of such 
an age that the arches can, be restored, every attempt should be made 
to do so, but, if it is unlikely that this can be accomplished, relief from 
symptoms is aimed at by the treatment. 

The treatment of first degree flat foot, i.e. mobile foot when the patient 
can correct the deformity, is as follows : 

(а) Lace-up shoes should be worn uith the inner side of the heel 
wedged inch. The inner border of the sole should be nearly straight 
and the instep should be firm. A woman’s shoes should have a Cuban 
heel, which should be of a height most comfortable to her and not 
exceeding inches. Long hours in bedroom slippers and other shoes 
providing no support are harmful. 

(б) Physical treatment consists of faradic surging baths, and 
exercises should be given. The faradic surging baths ate intended to 
strengthen the small muscles of the foot over which the patient has 
little voluntary control. One treatment a day should be given, and at 
least twelve treatments in all, arranged so that there are four or five the 
first week, three the second week, and two subsequently. The patient 
should rest with the feet up for half an hour after each treatment. 

Inversion exercises should be taught on the lines indicated above. 
They should be carried out by preference at a different time of day 
from the faradic baths. 

(c) The habit of standing with one foot at a time inverted should 
be encouraged. 

Smni degree of flat foot is treated by loosening up the foot under 
insesthesia. Helasration is obtained under evipan or gas and oxygen. 

attempt is made to loosen ever,' joint o£ the foot, particularly the 
iUb-.astragaIoid and metatarsal jointa. At the completion of the 
nampulation it should be possible inlly to invert the heel and to make 
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a supple loiigitmlinal and transverse arch. Great strength is not 
required for this manipulation, hut a careful plan of campaign so that 
each joint is mobilised in turn. Before the patient recovers from the 
anesthetic, a piece of elastoplast is placed round the fore part of the 
foot to hold the transverse arch in the over-corrected position, and 
anoflier piece round the mid-tarsal joint u-hich passes above the ankle 
joint. Tiic patient is told to keep off the foot for twenty -four hours, and 
then to have the elastoplast removed and to start the treatment reconi- 
ineiuled for first degree flat foot. The footwear previously worn should 
he discarded, and it is essential that the correct footgear should be 
used straight awa}-. 

Treat»)citt of third degree fiat foot, when all the joints are fixed in 
malposition, is straightforward in patients in the first half of life, hut 



m the latter half each case must be considered separately. Provided 
that there are no signs of acute inflammation in the joints of the foot, 
patients in the first half of life are given a general aneesthetic and the 
joints of the feet are mobilised ; the feet and legs are put into plaster of 
Paris extending from the necks of the metatarsal bones to the top of the 
calf. The foot is put into an over-corrected position and at right 
angles with the leg ; the heel is fully inverted and as high an arch 
us possible is made, the foie part of the foot being put square. This 
plaster is left on for three weeks. When it is removed the foot is usually 
found to be supple, and the treatment for first degree flat foot is 
then commenced. The feet are usually tender when the plaster is 
removed. A leather valgus insole should be worn in addition to the 
wedged heel. The patient should not be on his feet more than neces- 
sary for two weeks after the plaster is removed. 

During the latter half of life this line of treatment is suitable for 
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comctly fitting elastic or crepe elastic garter should be worn at nir^ht 
“^totarso-phalangeal joints, these 
should be loosened under gas anaisthcsia. Faradic surging baths and 
flexion exercises of the toes are often very helpful. A metatarsal bat 
hi" ofe clumsy and less comfortable than an 

tn present it is usually advisable 

to correct them at the same time. 

reel™ conditions which produce pain in the metatarsal 


the “ metatarsal bone, usually the 

he econd and less often the third, which occurs in a yoimg adult who 

Lt:ifrem f‘'‘' The ilri: 

“who worlT'T”' “'I 

sigt al? s™nt ® trauma and the 

pi If the shaft 11 “ ^«c\- in the narrow 

™ Lin the ?o ; “» ‘’'“P'o'^'nt. It the patient has 

be seen ® ®P‘"<l>c-shaped sivelhng on the metatarsal shaft, may 


Paris for flvlrlil- wieki otG 1 ™“ 

aorbo spent tmited and the foot 


painless. A sorbo sponge inscde should V 

of arduous standin^^ Mtll tliP naf ^ relieved 

mn„ until the patient's general health is satisfactory. 

of on:t::tiTarsthtttr'Th“'“^“^^ 

shaft. The letiology of the*^condltl ^ ‘he epiphysis has joined the 
of pseudo-coxalgia of the unner f ™ “ “”*“htcdly similar to that 
is not proven, there is consider "P'Phj'aiai and although it 

of the blood supply is j],. * ' ™<'™ce to show that alteration 

brought about bf Cma ‘'''= '^''^"8= ‘bat this may be 

The nrti/..,U« xti 


Th ,.+ • 1 •' 

of the cpiphysirfraLlXll™ P”*’™' 
las joined the el,eff n.. r . . ^‘‘cned. so that when the epiphysis 


he • ■ 1 — r..,giiirutea and 

nas joined the shaft, the head of the h„"‘ T.'" "“““ ““ cpipnysis 

metatarsal is most commonly aSected "tu" Tie second 

pan. and swellmg, and this may be Ire sirllf ™”P'“"‘ ' 


at the time of the injurv oivirnTf serious some time after than 

phalangeal joint or to arthriff the metatarso- 

nritis. Treatment is directed to keeping tJie 
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wei"lit of! tlic allectcd area by shoes or an insole. Persistence of the 
synTptonis may necessitate removal of the head of the metatarsal 
bone. 


SPASTIC FLAT FOOT (PERONEAL SPASM) 

This condition is relatively uncommon and is usually seen m boys 
and young adults. It is quite distinct from the rigid flat foot, and is 
due to a spasm of the everters of the foot. The peronei are seen to 
stand out in spasm often ivlien the patient is recumbent and par- 
ticularly when he stands and attempts to invert the foot It may be 
imilateral or bilateral and sometimes the patient is debibtatcd, 
septic focus being present elsewhere in the body. Arthritis develops 
in the joints on the inner border of the foot, particularly m the 
astragalo-scaphoid jomt when the condition has been present for a 
comparatively short time-possibly it is the precursor of the spasm in 
tbe peronei. 

TU treatment is diflicult. and it is impossible to S‘vc » 
with regard to the condition during the ^rly stages of t«“taent. 
The general combtion of the patient should be improved. T 
three alternative methods o£ treatment : /no 

(1) Under general aniesthetie, the feet are manipulated. M owed 
by the application of plaster of Paris from the toes to the ^ 
foot in the ovcr-corrLt position. At the end of thme ^eefa tbs ^ 
removed and the foot is re-evamined. If the spasm has ^ 
the treatment for first degree flat foot, described above is camed^o^. 
If there is no spasm when the patient is examine m successful 

there is every probability that this line of treatment ^11 ^ J 

Unfortunatdy it is found in a number of ‘’‘'‘“^rhave a 
present when the plaster of Paris is removed, -"tem ha^e a 
recurrence of the spasm subsequent to this hue of 
ever, it is considered that this should be tried before resorting any 

operation. 

Failure of this necessitates either : 

(2) Division of the peronei, or ^ j j- fLp 

(3) Arthrodesis of the tWhobd be done above 

peronei. If the peronei alone are di > ^-Vo+pnrlons re-sutured 

the external malleobis by ™ ™ U carried out, the peronei 

after lengthening them. If the art , . i. There is no 

can eithe? be lengthened by this method or tenotomised. There is 
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doubt that division of the peronei museles alone is not aln-ays a care 
for the condition, so that arthrodesis plus peroneal division is advocated 
m all cases of spastic flat feet which have not been cured by manipula- 
tion and plaster. After the arthrodesis, the leg and foot are put in 
plaster for eight weeks. Subsequent to this operation, the patient is 
pven corrected shoes with the heels wedged on the inner side. Physical 
treatment is not usually required. 


AFFECnOKS OF THE TOES 

thin*^ ^°n stubbing by wearing 

IWvM O" hard ground, and bj" 

efetriniT 1 -“7 jomt may produce an 

?the ^ensnn '^'’”“1 ioi»t is the spread out tendon 

by cremation ‘“f “ inflammatory condition is shown 

may be locabMr^for^ Tenosynovitis of the extensor longus hnllucis 

metetersoTha ai a 

the tendon sheath. The^natimT*^ n-hole length of 

the foot when waUdno i *^o>“pIams of pain on the dorsum of 

swelling. Ta.2aZ sho m “ ”“"^4 “'“I 

which is flurtn^fflL • ™ ^“^sc of the tendon, 

reaction produces a sticky surfa^Th "^PAant if the inflammatory 
Pain is produced in tht^c^t of ^rV 

alternately put in action and relaxL It I T' 7'“’°" ” 

the most tender place is where ft., i' , .'‘'‘*^“i^a’l“ant to find that 
the tendon or oyer the metatarso-^h!lan Jfal “S 

Trealment. Rest is reouiied Tl.. -j , ■ , 
be put to bed with the foot fiv '] . • , patient should 

toe immobilised. This am bfd„‘’ “n"®''*. *’>'= ‘=8 ““A ‘i«= A'S 

and a foot piece, to which the foot and”]?'''* ^P’'"* 

to ten days. Subsequently the bi» to^ strapping 

However, frequently the natient n 7 ™'*. ™ strapped up. 

IS necessary to treat the case otn ■ ’’"i 

forbidden, elastoplast should >. games should be 

snould be bound round the big toe, foot and 
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iiJiklc so ns to 3ioI(l tlic big toe as rigid as possible and to make pressure 
over tbo swollen teiidoJi slicatli. Tbis is changed in ten days and 
reapidied for an equal period. This lesion is often neglected by the 
patient, and when first seen for treatment there may have been two 
or three exacerbations so that three weeks’ treatment may not be 
sufficient to cure the condition. 

Acute traumatic arthritis of the big toe joint (first inetatarso' 
phalangeal joint) occurs in young adults, producing pain under the big 
toe on walking and inability to move tlio big toe. Examination shows 
swelling and partial or complete fixation of the joint. There is pain 
when the phalanx is moved on the metatarsal head, and the extensor 
tendon may be held in spasm. The differential diagnosis is from 
tenosynovitis described above, and from osteo-arthritis which is 
described subsequently. 

The treatment is often made difficult by the patient continuing to 
walk about for some time after the onset of the condition and by 
refusal to rest iu bed. The ideal is that the patient should go to bed 
and have pressure applied to the joint by strapping. Radiant heat 
can be applied through the strapping. Ton days’ rest is likely to cure 
the condition, and recurrence should be prevented by fitting comfortable 
shoes and limiting the weight taken by the joint by one of three 
methods ; 

(i) Specially made shoes in which the ball of the big toe is sunken 
and the sole of the shoe is built well up behind this hollow. 

(ii) An insole ^dth a sponge bar. 

(ill) A metatarsal bar of leather placed behind the metatarsal head 
on or in the sole of the boot. 

Chronic affections. I^^ien the big toe joint is affected with osteo- 
arthritis, sooner or later either the condition of hallux rigidus or hallux 
valgus is produced. The changes of osteo-arthritis in this joint are 
similar to those of otlier joints, but lipping of the internal and superior 
aspect of the head of the metatarsal bone is a prominent feature. 

Chronic halhx rigidus means a stiff big toe. Normally some degree 
of plantar flexion is possible at the big toe joint and about ninety 
degrees of dorsiflexion. Hallux rigidus may be developed to such an 
extent that the toe jomt is completely fixed. It may be fixed quite 
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straight or slightly cocked up. In the earlier stages the condition is 
painful, but when the joint is ankylosed the patient is often free from 
pam. There is often a soft swelling overlying a hard ridge which con- 
sists of a new formation of bone and cartilage on the superior surface 
of the head of the first metatanial bone. X-ray examination shows 
mmmution of the joint space and the formation of the new bone on the 
head of the first metatarsal. 


Treatmmt. If the patient is elderly or refuses operative treatment, 
some rehef is obtamed by well-fitting shoes built so as to avoid weight 
being taken on the hall of the big toe. However, by means of operative 
treatment a movable jomt can be obtained. In young patients and 

mrtr r r ^ t^e joint surfaces apart 

from ‘tc hppmg {new formation of cartUage and bone on the superior 

flush with th ''Y fi ” ° of ttc metatarsal head 
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rempJ"\o":r®^:r“‘ - iormation of bo" e. It L 
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Mm d bv a n'“ <>”0 is not always 
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SaUv norm f Tf"™- Weera that a 

notastSab r'b- 1 °'' Patients have 
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excision of the heaH nf ^ ^ ® radical operation of 

osteo-arthritis, except in ^ bone in hallux rigidiis due to 
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bone which docs not lie narallp^ + ^^normal first metatarsal 

consequently, there is a wn n ^ others, but i.s devnated inwards ; 

3*. IS a gap behveen the 6rst and second metatarsal 
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heads and the big toe is easily diverted into a valgus position. Other 
cases of hallux valgus are almost invariably associated with flat foot. 
The s}Tnptonis produced may be due to corns, recurrent arthritis in the 
joint, or bursitis. 

Examination shows a variety of conditions, the deformity of the 
toe being obvious, while the end of the toe may be under or above the 
second toe, which is frequently a liammer toe. The end of the big toe 
and toe-nail may be deformed. On the inner side of the big toe joint a 
corn overlie.s a bursa which may contain fluid or jelly and is liable to 
rccurrcjit attacks of suppuration. Tl»c extent of movement may vary 
from GO per cent of nornml movement to fixation. Associated deform- 
ities of the transverse and longitudinal arch are usually present. X-ray 
examination shows the extent of arthritis of the joint and the lipping. 

Treatment. If operation is contra-indicated by age, disease, extensive 
varices of the legs or other conditions, the patient is made as comfort- 
able as possible by specially made shoes or by the wearing of metal 
sole plates in shoes hich arc made of good glace knd or suede. Recurrent 
pain, recurrent suppuration in the bursa, and difficulty in walkmg in 
the otherwise healthy adult arc indications for operation, if relief is not 
obtained b}' well-fitting shoes. 

Many operations have been devised for this condition ; two axe 
probably more beneficial than the others. 

(1) The “ slicing ” operation. 

(2) Excision of the Iicad of the first metatarsal bone. 

Excision of tbe bursa alone is a palliative measure that is of no 
value, as the underlying lipping remains, and the bursa may re-form. 

Aspiration of the bursa will serve a similar purpose only. Suppura- 
tion in the bursa may require incision, or may settle down with the 
application, of iodine or fomentations, if the part is rested. 

No operation should be carried out on tbe joint within six weeks 
of suppuration in the overlying bursa. 

A slicing operation is chosen by preference for young patients when 
arthritis of the joint is negligible except on the inner side. It is 
employed at any age when there is considerable prominence on the 
inner side of the head of the first metatarsal bone, but little arthritis 
is seen in the rest of the joint on the operating table. It should never 
be employed when there are spurs of bone on the inner and anterior 
edges of the head of the metatarsal hone, when tliere are spurs of bone 
on the outer side of the head of the metatarsal bone, and when there 
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is considerable osteo-arttritis of the joint. If there is doubt as to 
whether |this operation or excision of the head should be employed, 
excision of the head is advocated. 


(1) Slicing operation. A tourniquet is applied, and a curved 
incision is made, 21 inches in length, e.xtending from the lateral surface 
of the base of the first phalanx over the middle of the head of the first 
metatarsal bone and outwards on the proximal side of the bunion, so 
that the convexity of the incision is on the dorsum of the foot. This 
ap IS dissected back ; it is usually necessary to ligate a prominent 
vein but a digital nerve should be pushed inwards ivith the flap. If 
the bursa is opened, one wall of it is removed. An incision is made in 
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now fixed back to the metatarsal bone by stitching it to the edges of the 
periosteum wlricli have been raised from the side of the metatarsal bone. 
One stitch is generally necessary in the anterior part of the capsule ; the 
skin is sutured and, after a dressing 1ms been applied, the big toe is 
fixed with a bandage and elnstoplast in a position of sUght plantar 
flexion and adduction, i.c. drawn downwards and inwards from the 
other toes. 

The stitches arc removed in ton days and the toe fixed again in this 
position. Encouragement is given to the patient to move the other 
toes and the rest of the foot, but he should not walk for three weeks. 

It may be necessary to ha\'c faradic surging baths to tone up the 
imiscles of the foot. It is important that shoes after the operation 
should have support behind the ball of the big toe and have a straight 
inner border. 

(2) Excision of the head of the first tneiatarsal bone. A tourniquet 
is applied and a curved incision is made, 2} inches long, extending from 
the lateral surface of the base of the first phalanx over the middle of 
the head of the first metatarsal bone and domiwards on the proximal 
side of the bimion so that the convexity of the incision is on the dorsum 
of the foot. This flap is dissected back, when it is usually necessary to 
ligate a prominent vein, but a digital ner\’e should be pushed inwards 
^rith a flap, A flap is now dissected up from the inner and anterior 
surface of the joint ; if the bursa is opened in dissecting up this flap, 
one wall of it is cut a^vay. This flap l»as its base mostly on the inner 
side of the neck of the metatarsal bone, and also includes the capsule 
on the front of the bone. IVlien this has been dissected up, the front of 
the joint can be seen. The soft tissues, including the external lateral 
ligament, are divided from the side of the metatarsal neck with a knife 
and periosteal elevator ; a transverse incision is made across the shaft 
of the metatarsal bone, ^ inch from the joint, and the fan-shaped 
periosteal elevator pushes back the periosteum for J inch from 
the anterior and lateral surfaces of the neck of the bone. A sand- 
bag is now pushed firmly against the sole of the foot and a thin-bladed 
chisel applied to the metatarsal neck in the line, J inch wide, which 
has been cleared of periosteum. The bone is cut through, taking care 
that the chisel is at right angles to the bone or has a slight inclination 
forwards, so that the line of section leaves slightly more hone on the 
sole of the foot than on the dorsum. When the section is complete, the 
head of the hone is grasped with toothed bone forceps and removed 
after separating any soft tissues which may have remained attached. 
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The assistant grasps the big toe so as to enlarge the space between 
the base of the phalanx and the cut surface, and the area is dried. If 
there are any spikes of bone, these are removed with small bone-cutting 
forceps, a file is applied to the end of the bone and the edges are 
rounded. It is most important that no sharp edges of bone should be 
left. The flap is sutured back in place with no tension (if it is sutured 
back too tightly, cocking up of the big toe is liable to occur) ; the skin 
IS sutured and the big toe bandaged into flexion and adduction as in 
the previous operation. 

Stitchea are removed iu ten days. The patient is then measured 
for shoes or iMoles. If shoes are built, they should be of such a t™ 
as IS described to be worn after the slicing operation. If an insole is 
supplied this has a sponge metatarsal bar and sbonld bo worn in the 
shoes ™th a Straight inner border. The toe is fixed baek into the over- 
rehind th ^ elastoplast is applied round the foot 

Le^as n h " the metatarsal bones so as to bold up the transverse 
s a. d Z “ '"'^oomged to move the other 

then only m the correct footwear. Faradio surging baths may be 

necessary to strengthen the muscles of the foot. * ^ 

opemion“aTaIl‘™' ““ese patients to get comfortable after the 

twelve months 

In the typical condition of haLer to^tte”fct' hT 
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number of operations on the sLlI bolel. 
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The operation of choice for hammer toe is one which produces 
strai^ghtoning of the toe and bony ankylosis of the first interphalangeal 
joint. The operation advised is as foUows : 

A tourmquet is applied, and a piece of gauze is put round the three 
outer toes to draw them outwards, and another round the big toe to 
raw It mrards. An elliptical incision is made around the com, and 
tta area of skm with com and bursa is removed, laying bare the 
extensor tendon where it forma the capsule of the joint. The extensor 
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the head of the first phalanx'’ and°fr!!‘' dissected up ofi 

small chisel is used to remove the head 7*? c second. A 

of the second. The two surfaces of 7* ”* Phalanx and the base 

toe will not lie straight comfortablv th ' 7 "' “PPOSed, and if the 
a tenotomy knife. The toe is held «f’ . ® tendon is divided with 
on a half circle needle for three it’ silkworm-gut is use<l 

middle of the incision through tTio cTe,- * * one passes over the 

surfaces of the extensor tendon wi,- t <Hstal side, the two cut 

tendon, which are trimmed to correct length, 
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md out through the skin on the proximal side. This is tied and a 
ititch put in on each side. The toe should then lie straight and in the 
correct position. A piece ot gauze is folded so that it is as wide as the 
Icnoth of the toe and soaked in collodion ; this is bound round the toe 
tiehtly and when the collodion has set, it acts as a firm splint for the 
tmi and no further dressing is required. It is cut oS in ten days mth a 
pair of scissors, the stitches removed, and a similar piece applied for 
another two weeks, when bony union is usually present. If the toe is no 
comfortahle at the end of that time, a further splint of collodion or 
elastoplast should be applied. 


CocM-iip Link Toe. This condition often gives considerable incon- 
venience, largely owing to a corn which is liable to develop over ik 
Its removal at the nictatarso-phalangeal ]Oint is advocated '" 6 

feet when the little toe is short. In other feet its removal is 1 able to 
be followed by trouble with the fourth toe, which ^ ^ 
similar manner and acquire a corn ; consequen y ® , Treat- 
made to avoid operation by providing 

ment of the corn by salicylic acid and lamb’s wool will be beneficial. 

OurM-mder Toes. These are common 
attempt may be made in children to f “'SWen hem bj ^ 

manipulation, by the wearing of tape or chamois , j ^ 

to stmighten them at night, and by the pro^ion of hroad ^ Late 
in life sWoms produced by them should be 

the fooCcLful d^ing of the toes, the use of foot powder, care of corns, 
and -well-fitting shoes. 
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to paralysis of the anterior tibial group of muscles in infantile paralysis, 
etc., the condition vrill necessitate different treatment, as other factors 
have to be considered. 

Enlargement of the tiiberosity of the os cahis. Tender areas are 
frequently seen on the outer or inner side of the heel. The skin may be 
reddened and a bursa palpable beneathifc. This may overlie an enlarge- 
ment of the tuberosity of the os calcis. It probably arises from a mb 
from the back of the shoe in tightly fitting shoes or riding boots. 
Friction causes periodic exacerbations of the symptoms. The non- 
operative treatment is directed to avoid the area being rubbed ; iodex 
and th a counter-irritant. A larger pair of shoes is worn 

rchisers7thatl mierlying bone ivith 

a chisel so that the surface of the os calcis is quite flat. 

isparticularlvUk.ini ^ ®““'=“>ent of the bgamont ; th s 

'-elop;p„rs 
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forwards to a point lithe 'nicis and extending 
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ate most commonlj- brought for treatment as children, but most of the 
other cases do not seek treatment until the second decade. 

The characteristic shape of the foot is a high arch, prominent ball 
of the hi« toe and cocked-up toes. In a severe case when the patient 
stands, he stands on the fore part of the foot and sometimes cannot 
bring the heel to the ground. The latter is seldom duo to shortening 
of the tendo Achillis, but usually to the secondary changes in the shape 
of the joints of the foot. The condition is not painful until corns and 
haid skin appear. 


Treatment. Before considering the treatment, every effort should 
he made to find out the cause of the claw foot, and it is often advisable 
to consult with a neurologist regarding the retiology. This is (jmpha- 
sised because the patient uill gain no advantage bj correction ® ^ 

deformity if the disease of the nerv-ous system is advancing rapidly ; 
in fact, the condition ivill recur, particularly when it arises m associa- 
tion u-ith disseminated sclerosis; on the other hand, the nmjonty of 
patients u-ith Friedreich’s ataxy are benefited by correction of the fo . 

Any operation performed is planned so ns to podiiee a normal 
shaped foot which uill not revert to its previous deformity. 
of operation depends on the age of the patient and the 
defomity. SligM cases are treated by lowering the heel of 
shoe. tL majority of cases fall into three groups in the consideration 

o{ treatment. 


Group 1. Examination shoivs that there is a high 
plantar fascia, and the toes are noteocked up to f 
Lses falling into this group are children who have had infantile 

paralysis. The treatment consists in . 

(o) Steindler’s operation. . . i 

(h) Putting the leg and foot in plaster of Pans for three weeks. 

(c) The provision of shoes with a low heel. 

SteindWs operation. A tourniquet is applied ^Itcts 

outer side of the foot bemg placed on a 
long is made on the inner side of the neei, f-* 

The incision extends down to the os calcis. „ , , 

passed through the incision paralle *0 tnrnpd so that it 

Lot of the taherosity of the os calcis. The blade is turned, so that 
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faces the sole, and all the tight bands of the plantar aponeurosis and 
calcaneo-metatarsal bands are cut close to their origin. 

(ii) TOthout removing the knife from the wound, the blade is 
reversed so as to cut dotvn firmly on to the under-surface of the os 
calcis. A fan-shaped periosteal elevator is put into the wound and all 
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(“) Steindler’s operation. 

(i) Plaster for three weeks, followed by 
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(c) Tendon transplantation and division of the anterior part of the 
capsule of the metatarso-phalangeal joints. 

(d) Plaster for three months. 



Operation of laiHon Iransphntalion. This operation consists in the 
transplantation of tendons of the extensor longus digitorum to the 
necks of the metatarsal bones. Greritest advantage is obtamed by 
transplanting the tendons of the second and tliird toes so as to hold 
up the middle of the transverse arch. It is 
essential that the capsules of the joints should he 
divided in front at the same time. The operation 
is performed through incisions overlying the 
distal half of the mctatars.al bone and meta- 
tarso-phalangeal joint. The extensor tendon is 
divided and passed through a hole drilled in the 
neck of the metatarsal bone ; it is turned back 
and stitched to itself. 

The operation is not easy, but is followed by 
gratifying results. 

Group 3. These cases require bone section ; 
there is not only a high arch but also feed 
bony defomuty on the dorsum of the foot 
on the outer side. The treatment consists in . 

(o) Steindler’s operation, which is done 
at some time or preferably three weeks 
prior to 

(6) A wedge osteotomy. 

(c) Plaster for three months. 

The wedge osteotomy is carried out through an “ 

“n. Ml d»ii. .1 E 
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Lve more comfortable feet than those who have had 

section. 
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It is important to avoid tenotomy of the tendo Achillis in 
cases of pes cavus. This procedure should be reserved for the 
rare cases in which there is an associated shortening of this 
tendon, and then it should be adopted after the true cavus has been 
corrected. 



CHAPTER II 

Disadiuties of the Knee Joint 
It is csscntinl to know in detail tlic anatomy of the knee joint in order 
to : 

(а) Understand how the injuries occur. 

(б) Jlake a correct diagnosis. 

(c) Direct non-oiicrativc treatment (physical). 

(d) Carry out operative tre.atmcnt when necessary. 

The anatomy of the sjniovial membrane and crucial ligaments is 
as important as that of the lateral ligaments and 
This is described in detail in the larger te.Tt-books ""^de to 
orthopmdie surgery so that, in this ehapter, reference . only made 

particular anatomic.al points in connection mth each >"1''^ ^ 

Extension of the knee is normally limded by ^te » enor «ue.al, 
internal and external lateral ligaments. Externa 
en the knee is limited by the lateral liganaents. but f 
ligament also limits internal rotation. Flexion is “ ^ " 
of the calf with the back of the thigh. After ‘njories to Ae Uee p 
any of these movements may be restricted orvmg to the Jo mt b mg 
distended with fluid or by a meohameal obstruction such as 
body or displaced semilimar cartilage. 


DIAGNOSIS 

History. A clear and — 

IS essential. Consideration of the pa , the accident 

important to determine the e^rtsequ^ question of locking, the 

occurred. How the accident ^^juus accidents to the 

rapidity of disablement, and a nis y P 
joint are all to be noted. 

V ■ r A definite routine is necessary in this or any joint 

Examination. A detmite ™ valuable to determine 

iniury. Whatever routmc is foUowen m is 1 
■* ■' 3361 



3362 POST-GRADUATE SURGERY 

at an early point in the examination if the patient’s condition is 
dehiutely the result of the accident, but this should not bias the 
opinion before the examination is completed. 

ne patient is seated comfortably on a couch ivith both less and 
thighs stripped, for comparison of the two limbs is essential Note 
IS inade of any bruise or enlarged veins ; the condition of the muscles 
of the two thighs IS compared ; the position and extent of any swelling 
noted ; and the temperature of the two knee joints is compared. " 

hand d '’y 

present. The presence of a smaU amount of fluid is not really detected 
by either of hese methods. Itcan be tested by placingthe pllm of the 

aetZwTftf “3-5u"d m 
attemi~idtrnSiG^^^^ “ar 

in the normal limb. The limitation « pr«sent 

or, if this is difficult the di.f i.”^. measured in degrees 

can be mealed ‘‘"d ‘he heel 

determining the nature f seldom of assistance in 

qnantity of fluffi in "he ‘he 

tested ivitb the patient st-in^v t. of tie joint may be 

easily determined, and limitat^n If fl" extension is often 

-hichthepatient’candoTTubfeCrnd^ 

onel:^?Lrtt/t'wift tinr*'”' ^ 

posterior stability. The limh io i- * ^ order to test the antero- 

to move the leg fom-ard and bael*'^ ^ but an attempt is made 
The slight nio^ementlo^a fly ’Sr 'T 

of the anterior crucial iLCnt rf f ^ 
mo™g the leg inward and outward “‘’hibty is tested by 

the internal lateral ligament will nil “he jomt. A complete tear of 

movement and pain tirn! “"r™' “ ™“='!icmhle degree of outward 
of the joint. The patient hendTth.'i ““ the inner side 

foot is resting flat on the couch N "T’ ‘h’'* ‘he sole of the 

the exact situation of kupTi * j ® made of any tender spots and 
of such tenderness is marked 4ith a sldrpencil. 
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Tendcniess near tlio patellar ligament is more commonly due to fat or 
syno\’ial injurj’ than to a lesion of a cartilage, whereas the cartilage 
injuries produce tender spots somewhat more laterally. 

The hand is placed on the knee which is bent to and fro to ascertain 
if creaking is present in the joint. The popliteal space is e.Tamined for 
tenderness or swelling. 

X-ray examination. This is a routine part of the clinical examination 
and should never be neglected. Unexpected lesions such as a fracture of 
the tibial spine or the presence of a loose body may be shown, although 
the clinical examination did not suggest such a lesion. 


INJUniES 

It is important to diagnose what structure of the knee joint has been 
injured by an accident, and to avoid the term “ sjiiovitis ” which 
in the majority of cases is the secondary result of the injur}'. 

In young patients the most common injuries are tears of the 
internal lateral ligament and infernal semilunar cartilage. In middle 
age and elderly patients injury to peri-synovial fat or rupture of 
adhesions in a joint already osteo*arthritic are more frequent. 


l^'rURV TO THE DCTERNAL LATERAL UGASIEXT 

(o) The force which puts strain on this ligament is abduction of 
the leg in slight flexion when the foot is everted. Consequently, if a 
weight falls on the outer side of the loiee when the leg is in this position, 
injury is likely to occur ; there need be no question of twisting of the 
joint. Such an injury causes a tear of the deep fibres of the ligament 
at their attachment to the margin of the tibia. 

(6) Separation of the upper or lower attachment of the ligament 
from the femur or tibia may occur when the leg is forcibly abducted 
at the knee. This injury is more common in industrial accidents than 
at sport, and the symptoms and signs are difierent from those of a tear 
of the deep fibres. 

The Symptotns, Siy?is, and Treatment of the two conditions difier : 

(a) Pain is caused by stietching the internal lateral ligament and 
is situated at the upper border of the tibia on the inner side. Tenderness 
along the line of the ligament at the upper border of the tibia is present. 
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Locking does not occur. 

Fluid is present in the joint. 

Treotmera. Splinting of the knee so that it is kept extended and 
the inner side of the joint not stretched. This is carried out most 
comfortably by means of a plaster cast e.\-tendini> 
from the top of the thigh to the ankle, littin° 
the posterior halt of the limb so that the anterior 
halt IS uncovered. A pressure bandage can he used 
in addition, to control the efEusion. It will be 
necessary to wear a splint for three weeks, but 
physical treatment should be employed to keep 
the muscles efficient throughout. At the end of 
ttee weeks, active movements of the knee can he 
started, but the patient need not lie up and can 
walk m the plaster cast as soon as it is firm. 

(h) Pain is m the knee joint (owing to the 
effusion) and on the inner side at the site of the 
rapture, usually the femoral condyle. 

Tenderness is at the site of the injury. 

Effusion is considerable. 

the^e^^'ri.'*!”^'' t° extend down 

to a considerable extent T ' “'’‘'“'^ted at the knee 

fracture into the wToint^n^“'' ‘ <>< “ 

apace below the internal condyle oSfemm.*'“ 

Treatment. In a vountr -naf 

the tear is complete. ThS is repair is necessary when 

the leg on the femur for 30“ or so n ^ possible to abduct 

if the leg cannot be brouirht treatment is desirable 

At the operation it is sometlmo f alignment with the thigh. 

ca,rtilage has been drawn down from^ semilunar 

advisable that this should be inaTus/.+ position. It is therefore 

liganient is sutured tot 

applied for fointitttr-' l"/** Patients, a splint is 
patient wears a shoe after tffisln'^' employed. IVhen the 

be wedged, to relieve th s t l tl 

atram on the inner side of the kmee joint. 


^ 1 ?. 190S.--DuQB*u or 
Latibal Vanr or Kse* 
Joist. 

A. SiU o( tCAr o( iatcffiBl 
Uteral lig»Bi«niaom frmnr. 
D. SlU a{ t«af «b 4 jiniB m 

AtUchBienttoltietBUTgiiiof 

the tibia. 
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Prognosis. Efiicicnt treatment carried out soon after the injury 
should result in a perfect knee in slight eases. Tlic serious tears are 
not followed hy a normal knee, and a tear when the knee is already 
arthritic is likely to be followed by progress of the arthritis. 

In Jicglccted cases, wlien instability and recurrent effusions occur, 
reconstruction of the internal lateral ligament should be considered. 
The operation of clmice should bo based on that described by 
Edivards {British Journal of Surgery, A^fll, 1920). 

The principle of the operation is timking use of a distal portion of 
the tendons of tltc gracilis and scmitcndinosus muscles as a lateral 
ligament. 


EA*TER*VAL LATERAL LICA-^/EAT 

Tins is seldom injured, probably because the force of injury is 
more liable to fracture tlic upper end of the head of the fibula. Direct 
injury or severe adduction and internal rotation of the knee may cause 
the ligament to he torn from the head of the fibula. 

Symptoms and Signs. Pain over the top of the fibula ; effusion 
into the joint seldom occurs. X-ray excludes a fracture of the fibula. 

Treatment. Tins consists in keeping the knee straight on a splint 
for throe weeks. Physical treatment is employed. A good knee is to 
be expected. 

In rare cases in which instability results from neglect of an external 
lateral ligament injury, a reconstruction operation can be performed 
comparable to that used on the inner side of the knee. In these cases a 
new ligament is formed out of fascia lata or the tendon of the biceps. 


INJURY TO THE INTERNAL SEMILUNAR CARTILAGE 
Etiology. This injury may occur at any age, but is most common 
amongst atliletes, particularly footballers, and amongst miners. 

The usual mechanism of the injury is a twist of the leg outwards 
when the thigh is fixed, or a twist of the thigh inwards on the leg when 
the leg and foot are fixed. In either case the knee is invariably in a 
semi-flexed or flexed position. If the knee has never been injured 
before, a slight injury will not be sufficient to tear a cartilage and 
displace the torn portion so as to lock the knee, but when a knee has 
been injured a number of times, it may become locked if twisted in 
the ordinary routine of life by such a movement as getting from the 
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sitting position on the floor. TVhen the term “ locking ” is used, it 
should be confined to limitation of flexion or extension (usually the 
latter) due to mechanical obstruction, so that when the patient is 
under an ansesthetic and the knee is gently flexed or extended, the full 
movement is not obtainable. . 


EXAMINATION 

(n) year o/o mrtiloye in a knee which has not been locked. This 

injury produces an effusion into the joint, and tenderness in the triangle 
on the mner side of the joint formed by the upper border of the tibia, 
the inner border of the patellar ligament and the inner border of the 
n e^a I Tenderness may be present over the 

rte ™ ' r* ■'f “ent at the joint level or at the back of the joint on 
the inner side. Movement is only limited by the extent of the eflusion. 

be ilSdif Z ‘n“ “'‘■'“S'*- 

taee ^rutid v be eTl ' 1 " ^ degrees, the injured 

10 degrees leas than on thfnoS side ‘’‘iff “'S'“ '“f’ 7’ 
hynerextenfl^rl fV- i„«i. j t f,. normal tnee caimot be 

full flexion is not usually oiSned'^ Effi^ 

usu% in the triangle akeady inLw ” 

half ofVhe ^titf bVbVdl “f I?”*"' “'‘"“8“ 

the normal “c^^^ l7Z:r' on the tibia diing 

'vhat mX*. ‘■”'*^’ “■<* - some- 

to fill up the supra-patellar pouch Ptes'int, often insufficient 

siderably wasted. Tendemes^lan . „ '^^tus mtemus may be con- 

say that movement is quite free biit”*"^ *’•“ .T'*'* P“t>™t ““T 

last few degrees of extension ar '“"“nation will show that the 
locked. ""t ohtamable if the joint is stUI 


means that the"pIttenTsXa^dric^“" “ 

last injnrj-. This tj-pe of case is imSkT' ”■■ “‘‘'t '*”* 

must be laid on the historv n A * ^ common. Great imj>ortance 
ascertain from the patient tTio ^ attempt should be made to 

mi-ies. The authfelXltr” 

nothing abnormal, the patient . 1 . ij of the k-nee shows 

patient should be told to seek advice imme- 



ORTHOPAEDICS 3367 

diately after a further injury. However, if one finds a small quantity 
of fluid and tenderness in the tjqjical place, associated uith wasting of 
the vastus intemus, there is sufficient evidence of a cartilage injury, 
provided the history points to this lesion. Full movements are to he 
expected if the patient describes that he has unlocked the joint, or 
has had this done by someone else since the last injury. 

In every case of a knee injury*, particular!}’ when a cartilage injury 
is suspected, a skiagram must be taken to exclude certain conditions 
which are mentioned under the differential diagnosis. 

Differential Diagnosis. Tlic history of the accident is of consider- 
able importance. The first essential in diagnosis is to exclude lesions 
of the rest of the joint and to limit the diagnosis to that of a cartilage 
injury. The tj-pc of cartilage injury is of interest chiefly to the surgeon 
and is really of no interest to the patient except in those cases when 
non*opcrativc treatment is adnsed. 

An inflammatorj’ condition of the joint must be excluded. One 
refers particularly to tubercle. The author has seen two cases in which 
there was a history of injury, and although movements were full and 
pain limited to the inner side with considerable eflusion, exploration 
was only advised after some delay. In both cases a tentative diagnosis 
of a lesion of the internal semilunar cartilage was made and synovial 
tubercle foimd at the operation. 

Traumatic artliritis can usually be seen in the X-ray as soon as the 
patient complains of the joint. The symptoms described by the 
patient are usually somewhat vague — irregular pain and stifiness and 
a feeling of insecurity of the joint. Fluid and coarse grating are usually 
present, and full extension may give rise to pain. The patient gets on 
all right for the routine of life, but the joint gives him trouble when it 
is over-used. 

A loose body will be revealed in an X-ray, provided that it 
contains some osseous tissue. The outline of a pure cartilaginous 
loose body is sometimes visible in the X-ray but is not necessarily 
seen. This may cause locking and give rise to difficulty in diagnosis 
unless felt or seen in the X-ray. The lesion, osteochondritis dissecans, 
is recognized by the X-ray but seldom clinically. Although the 
signs of internal lateral ligament lesions differ from those of a car- 
tilage injury, the two may be confused. It is probable that the 
diagnosis is a cartilage injury if the treatment carried out fox the 
internal lateral ligament injury has not cured the condition. A nipping 
of the retro-patellar fat pad is quite frequently mistaken for an injured 
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cartUage. Details of this injury, as described subsequently, should 
enable a difierential diagnosis to be made. 

Intra-artioular fractures and injury to the crucial ligaments should 
not be confused mth a cartilage lesion. 

The cases causing greatest diffiemity in diagnosis are those in which 
the pam is situated at the joint level posteriorly, on the inner side, 
bometimes this pain is due to periodic distensions of the semimem- 
branosus bursa ; this vrill occur whenever there is a distension of the 
jomt with fluid if there is communication between the bursa and the 
jomt. Lesions of the posterior part of the internal semilunar cartilage 
produce pam in this situation and often limit full fle.vion of the joint. 
The dia^osis of a tear of the posterior part of the cartilage is 
co^med by a mampulation on which McMurray has laid great 

IlZtt n tl « Pkc'd 

of thf foot iti h of tte leg and external rotation 

to With the f“°r *5 , r,*' ot 

Z'sbwtoiiT VI,'!? ‘“S’-- ‘ho knee is 
any snrwh ! , .“T' “ ‘^o “‘o^al cartUage at 

ZtteW a Vr Vr V 0 «“ 0 h“ 0 nt of the internal lateral liga- 

lunVSdTge wV '““8”'’0i3 of an injury to the internal semi- 
meat : ® ‘hore are three possible lines of treat- 

(1) Non-operative. 

(2) Operative (a) by manipulation only, 

{b) by open operation. 

U) AWopetoe. The indications for this line of treatment are: 

I j A patient of any ace hoo i,qJ . . 

to the ias had one or more injimes 

arthritis preZZletZ ” ‘"ere is a condition of 

effusion if presen VraVtrlftmfrt b T'*™® “ Pressure bandage if 

together with exerZs Z ™,- . ’’ fl-adriceps 

such hvists as mav nm/ln ? ^ warned to take care to avoid 

may produce a further lesion of the cartilage. 



ORTHOPEDICS 33C9 

(2) Oj)erativc. (a) Manijmhtion. "When tlic joint is locked this is 
ijjdicnted as a Jueasure to undo the locking. It is Tcconunended when 
a knee is locked for the first time, and when a patient has had a Imeo 
locked a number of times aiid is anxious to avoid immediate operative 
treatment. It should bo explained to the patient that manipulation 
is usually but not necessarily successful in reducing the locliig, but 
that it noli not cure tlic cartilage lesion, and that locking may recur. 
It is probably worth ^\'llilc carrying out the manipulation on the 
occasion of the first locking, as there is no doubt that some knees lock 
only once and never again. However, if the laiec has been locked 
twice or more often, further recurrence is probable, and manipulation 
is ojily carried out to make the knee more comfortable for the time 
being. 

Technique. Complete relaxation of the limb is necessary for less 
than half a mimito. In the majority of cases a competent ancesthetist 
m\\ obtain this witli nitrous o.xido and oxygen anjcsthesin. The patient 
lies recumbent ; the operator stands on the right side of the couch, 
the leg is held firmly and the thigh flexed at the hip joint. The leg is 
then rotated outwards on the femur and slowly flexed at the knee so 
that the space on the inner side of the knee joint is enlarged. Some- 
times the cartilage will slip in with a click when full flexion is obtained. 
If nothing occurs on full flexion, the leg is extended and rotated inwards 
quickly, both movements taking place concurrently. It will be recog- 
nised that the cartilage has slipped off the lateral aspect of the medial 
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condyle of the femur by the fact that full extension is obtainable and 
that the Imee does not feel springy in full extension. A pressure 
bandage is then applied and physical treatment employed if there is 
quadriceps inefficiency. 

(6) Operation is indicated : 

(1) When manipulation has failed to reduce a locked knee ; 

(2) When the knee has been repeatedly locked and is at tbe time 
of examination either locked or not ; 

(3) When a tear has been diagnosed altbougb tbe joint has not 
necessarily been locked ; 

(4) YTien the nature of the injury and the signs present suggest an 
injury to the cartilage, but there has been a certain doubt about tlu's 
and other treatment has failed to cure the condition. 

The principal contra'indicalions to operation are multiple arthritis 
and those conditions for which physical treatment was advised imder 
Non-operative Treatment. 

The object of operative treatment is to cure the symptoms caused 
by the cartilage lesion and to prevent or delay the onset of traumatic 
arthritis. 

The removal of an, abnormal cartilage wll leave a joint wliicli is 
normal or very nearly so, provided there is no trace of arthritis, 
that the ligaments ate strong and of normal laxity, and that there is 
no effusion of long standing. 

TecJini^tie, The operation should only be performed under perfect 
surgical conditions, Sldn preparation should be carried out for forty- 
eight hours before the operation ; a tourniquet should be applied. 

Skin incision. This must be planned so that there is no damage 
to the internal lateral ligament or patellar ligament. The length of the 



ox IXTMSU. Sntttirn# Castilhor. 

A. Indic«l« ia<»M on tlw front of the |oml for 
remoTs] of Ibncartaage. 
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terioT b&If of ihn carUhge. 
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incision is frequently diseussed. One group of surgeons consider that 
a large incision is necessary in order to inspect as much of the knee joint 
as possible, whereas the majority consider that the incision should be 
siifficicntly long to enable the cartilage to be removed ^thoiit diffi- 
culty. and no longer. Consequently, the incision of choice is one 
between two and three inches long only and parallel to the inner border 
of the patella and infra-patcllar ligament. A curved incision with the 
convcidty downwards, e.vtending from near the lower border of the 
patella downwards and inwards to the front of the mternal lateral 



bgament (fig. 1908) is often used. It is stoted 

of the internal saphenous nerve may e "" ® inadvisable, 

Naughton Dunn consider 

as a fibroneuroma may develop, b P T exclusion of this 

tion is so rare that it is insufficient I 

incision from the good approaches to t e j performed 

The latter incision is more 

With the Icnee hanging over the e „ placed over 

vertical incision is an easier ^r-a J ^j^sue are 

sand-bags or a knee-rest. Th applied, retractors are 

separated from the capsule and domwards and inwards 

placed in the wound and the cap 

as indicated in the ding^''™' ^ twTblood-vessels crossing the line 
synovial fat in which are situated 
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(а) To (Hvidoin front the strip of cartilage wliicli isdisplaccd and then 
to grasp the torn end, apply slight traction to this, and to divide the pos- 
teriorend of tins displaced portion with a thin knife or strong tenotome, 

(б) To carry out the procedure described under (a) and then to 
remove tlic reinnindcr of the cartilage. It is probable that removal 
of the displaced portion alone will cure a number of knees, but that 
fiurther trouble ^YiU occur in some in which the remainder of the 
cartilage is left behind. It is the authors practice to inspect the 
remainder of the cartilage ; if this seems firmly fittaclied and has no 
tags, it is left in situ, 

(2) A hucket-handh cartilage is not present. If the anterior horn 
is seen to be torn, the wbolc of the cartilage is removed by use of a 
short knife or tenotome. Incision commences in front, leaving about 
a millimetre of cartilage along the rim ; when a portion is free, this is 
grasped with Kochcr’s forceps in the left hand and the incision is 
carried backward ; wlicn the cartilage is free from tlic medial side of 
die joint, traction will slip the cartilage laterally into the centre of 
the joint, and the jiostcrior horn is divided. 

Supposing that no lesion of tlic anterior horn is visible this is 
divided in n similar way, and the operation of separating the cartilage 
is similarly performed because it is impossible to see a tear of the 
posterior part of the cartilage until it is drawn fonvard. 

Closure of the Joint. It is most important to close the joint care- 
fully, however small the incision has been. The edges of sjmovial 
membrane should be turned outward slightly and accurately united. 
This can he done by means of a blanket stitch passing through synovial 
membrane and sub-s 3 Tiovial fat. Wlien the opening into the joint has 
been closed, the same stitch is carried through the capsule, which is 
joined mth an “ in-and-out continuous stitch ” of the typo called 
Glover’s suture ; the end of the gut is tied to the loose end from the 
deep stitch. The skin is closed, a pressure bandage is applied, consisting 
of three layers of cotton wool placed in layers between a calico 
bandage, and the tourniquet removed. The limb is placed on two 
pillows in bed ; the patient requires morphia the first night. 

After-Treatment. The objects are : 

(1) To enable the muscles to regain their normal strength. 

(2) To prevent efiusion, or to aid its absorption if it has formed. 

(3) To regain full movement. 
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The treatment of the muscles consists in making the patient contract 
his quadriceps vpith the help of artificial stimulation ivith the faradic 
battery, and, after ten days, exercises. The effusion is controlled by a 
pressure bandage, ivhich should be worn day and night for two weeks, 
and for lonpr if an effusion persists. After that, the patient has more 
co^dence m his knee if he wears a firm bandage for another month. 
Crepe Velpeau and elastic k-nee-caps are of no value. If the muscles 



and effusion are attended tn f..ii ^ 

is usually pre.sent at tliP a f and, in fact, 

be follou ed L : ^he routine which may 


4/7i day after operation. Make tlip « r- , 
for a few minutes every hour Tl contract his quadricej 

removed, unless it gets loose ’ Tt bandage should not 1 
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Sth day. Stitches out. Patient can sit in a chair with the leg up. 

0(7i day. Patient up : walking with a splint on the hack of the 
thigh and leg. Halt an hour’s treatment with faradism. 

10(71 day onwards. Walk without splint, faradism and exercises 
This treatment is continued for a time, depending on the condition of 
the muscles before operation and the effusion produced in the joint. 
Treatment twice a day is the ideal, and six times a week the minimum 
that should he ordered. Convalescence is shorter if there is little Huid 
before the operation and if the muscles .are in good condition, toii- 
sequcntly some advocate that the muscles should have treatment 
before the operation, and that faradism should be begun four or five 
days after the operation. 


APPHOACU TO AND REltOVAL OF THE POSTERIOK PART OF THE 
INTERNAL SEMILUNAR CARTlLu\GE 

Tlicre arc three indications for approaching the inner side of the 
hack of the joint : 

(1) mien the anterior two-thirds of the f^ilage have been 
removed, and sjmiptoms and signs ar.se which mdmate that 
posterior portion of the cartilage is the cause o t e rou e. 

(2) When it has not been possible to remove the back of “ ^tilage 
through an anterior incision and it is knoivn that the posterior part is 
the cause of the trouble. 

(3) In some cases when there has been 

and the posterior part of the cartilage is palpable behind the intern 

i. ... .... 

indicated that it may be necessary in conjunction ^ 

incision or apart from it. IVhen it is maMnu f new 

anterior incision, the latter should be closed before making 

opening. 


technique of operation 

. +i»o fpiTiTir and tibia axe at a 

The limb is placed over a ™ the medial aspect of the knee 
right angle. An incision is made on the , ,9071 This 

along th^ anterior border of the sartorms thelLefend ofX 

incision lies one inch „£ the head of the tibia, 

incision extends about one inch over 
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The anterior border of the sartorius is defined and dra^ra backward, the 
posterior border of the internal lateral ligament is then defined and 
the upper surface of the tibia is recognised b 7 feeling for a gap between 
the femur and tibia. The sjmovial membrane and the loose capsule 
are picked up and opened at the 
joint level behind the internal 
lateral ligament. The opening of 
one inch or more into the joint is 
easily made. 

The posterior portion of the 
cartilage is easily recognised. If 
there is still an attachment to the 
tibia by the coronary ligament, or 
to the internal lateral ligament, 
this is divided. Its removal is 
completed by division of the 
posterior cornu as close to the 
tibia as possible. The pouch of 
synovial membrane jnsfc on the 
RuU I’a „ ^i_ • t , . on the inner 

layers first this incision. The wound is closed in two 
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™ THE EXTERNA. SEJmuHAR CARTn-AOE 

injuiy'to “Wtoms, signs and treatment of 

internal and external se lesions of the 

sides differ 

comparable signs it is advisable”.^ l“ I”’™™* 

joint in a separate categOTy ^ 

The external semilunar eaTtil-nv * 
inner one. It is attached firmly to 

anterior and nostpr?or t . , upper surface of the tibia by tlie 

bands called lit^amenta of the tibia by short fibrous 

in a similar wC nV’T'T 

posterior ligament +i n posterior attachment to the 

“ "nt of the knee joint and another to the posterior 
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ciucinl ligament, n-hcreas the internal semilunar cartilage Ims no 
attachment of this nature at the back of the joint. The external 
cartilage has no attachment to the external lateral ligament, and is 
separated from it by the tendon of the popliteiis. 


/mOLOGY 

The lesions of the c-xternal semilunar cartilage are much less 
frequent than those of the internal cartilage. Three types are recog- 
nised : 

(а) A tenr of the cartilage. .. . 

(б) Locked knee due to a tear of the e-xternal cartilage ; recurrent 
locking of the external cartilage is of doubtful 

(c) Congenital abnormality-disc cartilage; a comparable condi 

tion on the inner side is extremely rare. 

The mechanism of production of a tor of tbe e-W 
is comparable to that of an injury to the nmer cartilage ” ^ 
the knL is in flexion, but a tarist occurs m the <>P^ 
the leg is rotated inward when the thigh is fixed, or the thigh 
outward when the leg is fixed. 

Examination, (o) A tear of the 33 ^nd there 

not been locl-cd. The patient states tha ] Tf+hpre have been 

is pain below and to the outer side of the knee c^p. If them ha^ e been 
a mmber of injuries, the patient may say th.at the ^ 

well when the fluid has subsided, but that after ■ j and, 

has fell weak ; on the other hand, he may s.ay ” je ’ 

if obsera-ant, will h.ave noticed that the click occurs just before „ 

is fully extended. extension and flexion will only be 

There is flmd m the jomt , full ^ diagnostic 

limited by great distension of the jomt 
cUck may be felt or heard. ? 

degrees of full extension, <,hck always occurs when 

leg and thigh is 170 degrees- Fnrt ■ ^ gjgn is conclusive 

the limb passes through this ran^ 

of a tear of the external cartilage. feeling of resistance 

menthekneeisbenttoarightangKfte=^^^^^ 

in the triangle on the outer side o ^jnal condyle of the femur 

of the patellar ligament, the edge of the external j 
and the upper border of the tibia. 
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The history and examination, as stated, are conclusive evidence of a 
tear of the cartilage, but difficulty arises when the patient locates the 
pam at the back of the joint. If there is a history of cUcldne or of any 
obstruction to full range of movement and fluid is present in the jomt, 
there is sufficient evidence on which to diagnose a tear. If there has not 
been mechamcal obstruction nor clicking, it is advisable to tell the 
patient to report for examination immediately after a future injury 

Cases occur, however, in which the history suggests a tear of the 
cartdage when there is fluid in the joint and tenderness posteriorly 
without clicking or obstruction. Pressure on the back of the knee joint 
jihal to the biceps tendon may produce pain on flexion and extension 

hack operation to be a tear of the 

back of the cartilage which could not be cured without operative treat- 
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The fat pad in front of the joint, when injured, causes tenderness near 
the patellar ligament and tenderness may be present on both sides of 
the patellar ligament ; effusion is usually slight. 

The diflerential diagnosis between traumatic arthritis and lesions 
of the internal semilunar cartilage has been discussed. The difficulty 
in diagnosis arises more often when sj-mptoms are on the inner side of 
the joint than when they arc on the outer side. Possibly confiision 
between a loose body in the joint and a lesion of the external semilunar 
cartilage is not infrequent. The diagnosis of the loose body is generally 
possible from the skiagram. Wien there is a snap or click on the outer 
side of the k-nee, this is sometimes due to the sUppmg of a tendon over 
an exostosis at the top of the tibia or the upper end of the fibula. 

(c) Congenital abnormalitg. The con- 
dition may be bilateral, the abnormalitj 
may consist of an unusual shape, or there 
may be \musual attachments : 

(1) The common type is where the 
cartilage is a complete or nearly complete 
disc. Such a cartilage has no definite 
anterior and posterior horn, and the 
medial border may be almost a straight 
line ; the outer border or periphery 

The cartilage may be represented by 
cartilage united together by fibrous tissue ; when this th 

coronary ligament is recognisable. fibro-cartilaginous tissue, 

(3) The cartilage may be represented bj fabro ° 

having a peripheral attachment, and either an anter ' P j 

horn, but not both, so that the cartilage is 

of a normal cartilage, but usually considerably thicker. 

Examination. The history usually tofuStoL^p tr 

knee in childhood. The mother may saj history ivill 

grate or that there was periodic for examination 

reveal similar trouble in both knees. „V,nnt the ace of ten. 

usually when the child starts Pain may be situated in 

Locking of a painless nature may ^ piominent symptom 
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lesion of the outer side of the joint, this condition may he considered 
if the history dates back to childhood, but it is impossible to state that 
a congenital abnormality is present in an adidt without such a history. 

The diagnostic feature of this condition in children is the ready 
production on active or passive movement of the snap on the outer 
side of the joint, which is of quite a difierent nature from the snap 
which many young persons can produce in many joints— capsular in 
origin and having no association with intra-articular lesions. 


Treatmail. AiTien the diagnosis of an injury or congenital abnor- 
mality of the eternal semilunar cartilage has been made, operative 
reatment is indicated. To delay operative treatment is only advisable 
in tho.se cases m which there is a doubt. Under such circum- 
stances, the patient is advised to seek examination immediately a 
eTtoL te settled. tL 

cartilaaes ■ ' Iccunent trouble than internal 

S a’n n'Tt • V’ *’■“» "-ill I"* “We to 

external cTrC\‘f once the 


removarcf'the'^tt^ 

parallel to the outer h"” 1 ““rtilage ; the incision may be 

LendLg w one or be a slightly curved one 
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Ine knee often gives way. 
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Ezaminaihn shows a swollhig situated at the level of the joint, 
usually the size of a walnut ; it is not attached to the skin, and is most 
prominent when the knee is flexed to a right angle. The swelling feels 
firm and attached to the deep structures, but cannot be reduced entirely 
into the joint. There is often a small effusion into the joint cavity. 
Movements are seldom restricted, but full flexion may not be obtain- 
able. 

jEtiolofjy and Pathology. The cause of the condition is not known, 
but a histor}* of injur}’ is so frequent that it cannot be neglected as a 
possible cause. Examination of a cartilage removed uith its cyst sliows 
that the peripheral portion of the cartilage is mainly affected. The 



cyst may be unilocular or more often multilocular. The cyst contains 
clear gelatinous material and the wall is thin and white. It may be 
attached on the outer side to synovial membrane and sometimes to the 
capsule. Tlie relationship of tlie cyst to the cartilage differs in a 
munber of specimens ; it is almost constantly round the peripheiy, 
but at times appears to separate the cartilage into tiro layers, so that 
ft section through the cartilage shows the cyst surrounded by fibro- 
cartilage, except on the periphery. 

It would appear that the cyst takes the line of least resistance and 
so projects on the periphery. Microscopic section shows a very definite 
flattened endothelial lining, probably rimilar to synorial membrane 

endothelium. 

A histor}’ of trauma and the microscopic examination of the cyst 
are the only factors which assist in determining the origin of these cysts. 
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The suggestions put forward, therefore, are myxomatous degeneration 
of cartilage consequent on the injury— a condition comparable to the 
probable origm of the simple gangUon— or a degeneration resultimr from 
hiemorrhage. In view of the avascular condition of the cartilage, the 
latter seems improbable. Other observers consider that the cysts may 
he congenital in origin, owing to the multiplicity of the cysts and the 
presence of papillary synovial inclusions ivithout cyst formation wliich 
are shown in some microscopic sections. 


Treatmmit. The condition will be cured by removal of the semi- 

xcdlert/t,'' - 

httTe s^o M >’'= as 

to nreSrth possible. It is usually possible 

synovial membrane accurately. 

is ntThablel “ semilunar cartilage 
« not suitable for the operation of removal of a cartilage and cyst 

st^t“an cSiTf “‘I* onJ outwa^,’ 
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-LOOSE BODIES 

hy a movable lump ™ek™felt 1*^,7 joint is recognised 
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consistency. They were firo+ • ■'''enable shapes, sizes and 
to many causes. Timbrel Pi V Jotn Hunter and are due 

causes. « classiEcation shows the variety of 

(0) Acnte arthritis due to infection. 
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Group II. Loose bodies occurring in tbe joint otherwise apparently 
rmal. 

(а) Those having microscopic and often gross appearance of 
detached portions of articnlar cartilage including osteo- 
chondritis dissecans. 

(б) Those derived from intra-articular cartilages such as semdunar 
’ cartilages. 

(c) Those formed from a detached epiphysis not forming portions 
of an articular area. (Rare in the knee joint.) 


Group III. Synovial chondromata, either lauunated or non- 
kniinatcd ; such loose bodies may be single or multiple. 

In young patients, loose bodies in the knee joint are generally due to 
detached portions of a semilunar cartilage or articular cartilage ; m the 
latter case a small portion of bone is nsii.ally adherent to the detached 
articular cartilage. In middle aged and elderly patients, loose bodies m 
the knee joint are usually associated with ostco-arthritis. er oose 

bodies in the knee joint ate rare. _ 

It is more than interesting to consider the ongin of these loose 
bodies in some detail before describmg the climeal aspects resulting 
from their presence in the knee joint. 


Group I. In ostco-arthritis, ostcopbytic formation is lelaUvely 
common, particularly around the patella and at t o e ges o 
condyles of the femur. The osteophyte may become detached and 
examination of such a loose body shows it to consist of fibm-cartila^ 
containing areas of hyaline cartilage and cancellous bone. It is seldom 
that more than three such loose bodies are present m one joint, but 
they may be of considerable size, particularly m Charcot s jomts. 

Group II. Portions of articular cartUage am “d most 
frequently from the knees of males and usual y from the 
near the Lercondylar notch. It is probable a^- 

Of these loose bodies. Possibly trauma to an area 
lage produces injury to the blood supply ^nmtes 

consequence, J a?ea of bone 

With the articular cartilage covering it. P ^ "UTien 

time and during tbe process the co^^x 

separation has occurred, the loose body T „„face and may 

surface is more flattened than the normal articular surface and may 
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somewhat pitted, and a flake of hone is visible on the concave 
■face. Articular cartilage may be separated without any underlying 
Qc. The cartilaginous portion of such loose bodies grows In size, 
)bably owing to nutrition from synovial fluid. When a flake of 
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)ne is present, this does not grow but becomes almost entirely sur- 
unded by pitted cartilage, which has increased in size. 

Detached portions of a semilunar cartilage do not grow when free 
the cavity of the joint. 

Group III. It is probable that ig^novial chondromata arise from 
ixtilage cells of the villi. They may be firmly attached to synovial 
embrane, held to it by a pedicle, or lie free in the joint. 
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SYJUPTOSrS AND SIGNS 

Type I. The patient says that he has had no trouble in the knee of 
u’hich lie is aware, but finds a movable body in the joint. He may be 
able to find the loose body in the supra-patellar pouch and demonstrate 
it to the surgeon, or he may say it only comes to notice at times, so 
that the surgeon may bo fortunate to feel it; otheru'ise it may be 
proved only by a skiagram. 

Type II. Tlic history is that the joint definitely locks, but only for 
a short time. Reduction of the locking is easily obtained by any move- 
ment of the knee ; again, the loose body may be palpable by the patient 
and surgeon, or may only be found after prolonged examination and 
in a skiagram. 

Type III. This may be termed a problematical knee, in that the 
symptoms suggest mechanical obstruction, mth pain sometimes 
on one side, at other times on the other side, or at the back of the 
knee. Such a history is against an injury to one cartilage only. After 
each locking there is an effusion into the joint ; when this is absorbed 
the knee may give no trouble until a further locking occurs. 

Ezatnirniion bet\rcen types of locking may show a small quantity 
of fluid but no local tenderness. If a loose body is not palpable and does 
not show in the X-ray (owing to its composition being cartilage only), 
the diagnosis cannot be made until the loose body is felt. 

Type IT. The symptoms point to a lesion of the internal semilunar 
cartilage, and X-ray examination shows a pit on the medial condyle 
of the femur and possibly the loose body detached from this pit. The 
diagnosis is osteochondritis dissecans with a loose body in the joint. 
Such a condition of the outer condyle is extremely rare. 

The cases described in these four groups occur in the first half of 
life. The loose bodies will only show for certain in a skiagram if bone 
is present. The outline of a loose body formed of cartilage only is, 
however, frequently visible. Additional assistance is obtainable by 
the injection of an opaque fluid, such as uroselectan, into the joint prior 
to X-ray examination. 

Type V. The patient states that he knows he has had “ rheumat- 
ism ” in the joint for some time, but has been able to put up with this 
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until the joint began to loek or lie found limitation of movement. 
Examination usually shows that there is osteo-arthiitis in both knee 
joints, evidenced by fluid and grating in the knee joint of which the 
patient complains. One or more loose bodies may be palpable, and Up- 
ping may be present on tlic patella and at the lower end of the femiir. 

Treatment. X-ray examination is essential before treatment is 
ad\nsed, because if one loose body can be felt, it is important to discover 
if others arc present in the joint. 

In the first half of life, loose bodies should always be removed from 
the joint if they give rise to symptoms. A loose body left in a joint 
over a number of years will not only give periodic trouble to the patient 
by locking, but ydW cause grave damage to the joint by the production 
of osteo-arthritis, and by damage to synovial membrane and articular 
cartilage. The operation employed when the joint is free of osteo- 
arthritis depends on the situation of the loose body. It may be useful 
to X-ray the knee joint during the lio\ir prior to operation with the 



Fig. 1931.— X-iUY or looa* Bon*" BC TitE K.see Jor\r 
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limb fixed on a back splint, so that the loose body is less likely to move. 
If the loose body can then be fixed, its removal may be relatively simple 
if it is m the supra-patellar pouch. The assistant may grasp it between 
finger and thumb of the gloved hand, while the surgeon cuts doum 
directly on it and removes it. Other surgeons transfix the loose body 
with a needle before removing it. If the loose body is at the back of 
the joint or at the side, the incision may be planned to cut down 
directly in either of these situations. A loose body placed in the 
lateral or posterior part of the knee is less liliely to slide about during 
the operative piocedme than one in the centre of the joint or in the 
supra-patellar pouch. 

It the loose body is in the centre of the joint or the case is one of 
osteochondritis dissecans, the operation is planned as for removal of a 
cartilage. A vertical incision to one side of the patella is used for 
preference, but the approach to the joint by splitting the patella is 
unnecessary and destructive. 

Mlien severe osteo-arthritis is present in the joint, loose bodies should 
not be removed unless they are causing symptoms. An incision into 
an osteo-arthritic joint often causes the condition to progress so that 
removal of a loose body causing little trouble may leave the patient 
mote crippled than he was before. However, large loose bodies or 
those causing frequent locking should be removed through as small an 
incision as is practicable, care being taken to fix the loose body before 
the skin is incised. llTienever possible the loose body should be 
removed by incision above the patella, for less damage is done to the 
joint by this approach than when the incision is at the joint level. 


ATFECrlONS OF THE INFRA-FATEIiLAR FAT PAT> 

There is normally a fat j>ad in the space in front of the knee, deep 
to the patellar ligament. This pad of fat is covered on the deep surface 
by synovial membrane. WTien the knee joint is extended, the quadri- 
ceps moves the patella upwards and this pad of fat is flattened in an 
antcro-posterior direction, so that it may bulge on each side of the 
patellar ligament. 

In persons who are unduly stout, this pad of fat may take part in 
the general enlargement of the fatty tissues of the body. In a number 
of cases of osteo-artliritis there is a hypertrophy of the peri-articular 
fat, so that this particular fat pad may be affected. A normal fat pad 
may become nipped between the femur and tibia when the knee is 
extended, particularly if the quadriceps muscle is below par, but such 
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an occurrence is more likely when there is enlargement of this fat pad. 
If the fat pad is nipped, lijcinorrhage may occur into its substance with 
cedema around it, so that the increase in size makes it more liable to 
further injmy. A repetition of injury may produce fibrosis and hyper- 
trophy of the fat pad. 

Si/mploms and Signs. Tlic patient complains of pain in the front of 
the knee. This pain way be behind the patellar ligament, but is more 
often on one or both sides of this ligament 
and close to it (fig. 1922). The pain is pro- 
duced by the patient straightening the knee 
and hy passive extension, if there is 
liajmorrhago or oedema in the fat pad 
when the joint is examined. Flexion of the 
knee is full and painless ; fulness is often 
present at the sides of the ligamentum 
patella) at the site of the pain. This swellbg 
may give the sensation of crepitation when 
the knee is moved to and fro. There ate often 
recurrent effusions into the joint when the 
condition has been present for some time. 

There is no definite liistory of locking, and 
limitationoffullextcnsion is significant owing 
to the swelling of the pad of fat during the 
acute stage. Difficulty in diagnosis occurs 
immediately after the knee has given way, 
owng to the hsemoiThage into the pad of fat. 

At this time the condition may be confused 
mth a cartilage injury, particularly if the 
pad is large and pain somewhat further a^vay 
from the patellar ligament than is typical. 

Treatment, (a) Non-operative, or (6) Operative. 

(a) Non-operative. This treatment consists in employing physical 
methods to cause absorption of the hasmorrhage and cedema, and to 
limit further injury by mechanical means. The patient should be 
advised to avoid active exercise and to have radiant heat over the knee 
and faradism for the quadriceps. A knee-cage is fitted which should 
be worn day and night for some months to limit full extension. The 
lock should limit at least twenty-five degrees of extension. Raising the 
heel of the boot is not sufficient means of preventing full extension 
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in this tjTie of case. Complete recovery may occur after non-operative 

treatment, but. if symptoms persist, 

(6) Operative treatment should be employed. Incision is made on 
the inner border of the patellar ligament, and the fat pad removed. 
Faradism for the quadriceps should be employed subsequent to 
operation. 

Injuries to the infra-patellar ligament and tendon of the rectus 
femoris are described in Chapter “ Muscle and Tendon Injuries. 


SLIPPIKQ PATELLA 

Displacement of the patella may occur upwards in cases of paralysis 
of the quadriceps and in untreated ruptures of the patellar ligament. 



DunacKuriT or ns Patslu. Tus tkli 
Dottid Lus i4i>ic«Tes co>in.tTz Dis- 
locinov. 

hticard displacement is described as occurring in association with 
severe genu varum. Outward displacement is the most common type, 
and is usually traumatic in origin. 

Tlic outicard displacement may occur if there has been irregular 
development of the external femoral condyle, and in cases of severe 
rickets which have produced extreme genu valgum ; in the latter cases 
the condition may be bilateral. 

The only common type, which is termed traumatic, tends to become 
habitual ; it is seen in girls of adolescent age more frequently tlian in 
boys. Genu valgum is usually presemt, and sometimes the whole laiee 
joint is lax and the patellar ligament stretched. Owing to the knock 
knee, the quadriceps muscle draws the patella towards the outer side. 
A sudden action of the quadriceps or injury to the patella may cause 
the displacement of the patella on to the outer side of the joint. IVhen 
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this displacement has occurred once or twice, the capsule becomes 
stretched and the displacement is liable to become habitual. 

Sijmjifoms. These vary considerably ; some patients will suffer a 
temporary disability only, whereas others find the knee joint distends 
nith fluid on each occasion that the patella slips outward, even if it 
slides back again quite readily. Rarely the dislocation outward is so 
complete that the patient cannot reduce it herself. The quadriceps 
muscle tends to waste if there are recurrent eSusions from frequent 
displacement of the patella. 

Examination demonstrates the presence of knock knee in a pro- 
portion of cases ; the patella is often small and the capsule sufficiently 
lax to enable the patella to bo moved further outward than is normal. 

Treatment. Non-operative treatment is seldom of any benefit, and 
as soon as the diagnosis is clear, operative treatment is indicated. 

(1) If genu valgum is present, correction of this deformity will alone 
cure the slipping patella in a number of cases by altering the 
direction of the pull of the quadriceps. 

(2) If the capsule is lax, a further operation is necessary. 

(3) If there is no genu valgum, displacement of the tubercle is 
advised. 

(1) In these cases the capsule is considered to be strong and 
unstretched, but as genu valgum is present osteotomy of the lower end 
of the femur above the condyles is practised. After the femur has been 
divided, the lower fragment of the femur should be rotated inward at 
the same time as the correction of the knock knee is carried out. The 
after-treatment can be carried out on a Thomas’s splint with extension, 
or preferably in plaster of Paris until the sldagrara shows that bony 
union is present. This procedure will cure a number of cases, but 
parents should he warned that a second operation may be necessary. 

(2) The second operation consists in the displacement of the 
tubercle of the tibia further inward ; by so doing, the pull of the 
quadriceps will be straight and the patella will not slide up and over 
the prominent part of the external condyle of the femur. The operation 
is more efiective if it is combined with a plastic one on the capsule of the 
knee joint. 

Technique of Operation. A tourniquet is applied. A vertical incision 
is made from the inner side of the upper border of the patella do^vn wards 
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along the inner border of the patellar ligament to a point li inches 
below the tubercle of the tibia. The periosteum and insertion of 
tendons on the inner side of the tubercle of the tibia are incised. By 
the use of a gouge, an oval-shaped area is cut to the inner side and 
below the level of the tubercle of the tibia. In size this is about one 
ineb across and one-eigbtb of an ineb deep. A thin chisel is then used 
to remove the patellar bgament and a thin slice of the tubercle of the 
tibia, sufficient bone being taken away to level off the front of the 
tibia. Slight dissection is made on each 
side of the patellar ligament, and the loose 
tibial tubercle is then fitted into the new 
bed already prepared. ^NTien it is found 
that it fits neatly, more bone having been 
taken away if necessary, it is pegged in 
place by means of a bone peg or nail. It 
is important that the tubercle of the tibia 
should be fixed sufficiently far down the 
bone to take up any slackness wbich 
may have been present in the patellar 
ligament. 

The second part of the operation con- 
sists in the plication of the capsule on the 
inner side of the joint. The capsule is 
(Rvided by a vertical incision, at least one 
inch from the inner border of the patella, 
and freed from the underlying fatty tissue. 
The tw'o free edges ore then picked up, one 
laid over the other so that the two edges 
overlap. AVhen the patella lies comfort- 
ably between the two condyles of the 
femur the capsule is re-sutured with the necessary overlap, care being 
taken that there is no slackness in the capsule. IF the patella will not lie 
comfortably, a vertical incision is made through the capsule on the outer 
side of the patella so that the capsiilc will gape and the plication is 
carried out on the inner side as described. It is neither necessary to 
sew up the capsule on the outer side of the patella, nor to injure the 
sjr'novial membrane during tbe procedure. The skin incision is closed 
and the limb is placed in a trough of plaster of Paris. IVIien the 
stitches have been removed, tbe limb is still left in the plaster trough 
and faradism is employed for the quadriceps. Four weeks after the 
operation the patient is allowed to walk with a stiff knee, wearing a 
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plaster trough or ham-splint. Knee flexion is commenced eight weeks 
after the operation at a time when the splint is discarded. 

(3) In the absence of gen\i valgum, the operation of transference 
of the tubercle of the tibia inwards with or without plication of the 
capsule is eminently satisfactory. 

Criticism of Operalion. In recent years considerable attention has 
been given to the treatment of this condition ; consequently a number 
of operations have been described to prevent the habitual dislocation. 
Albcc advised reconstruction of the external condyle of the femur. 
This condyle is usually flattened, and he elevated the anterior surface 
by osteotomy and filled in the gap by a bone graft. Robert Jones and 
Goldthwait split the infra-patellar tendon, and after dividing the 
lateral half from the tibial tubercle, fixed it to the inner side of the tibia 
after passing it behind the other half of the patellar ligament ; alter- 
nately half the tubercle of the tibia was transplanted inw'ard ; latterly 
Jones transplanted the whole of the tibial txibercle as has been described, 
and he advocated Albee’s operation in a few* cases when the external 
condyle ivas very much flattened. Both these authors agree on the 
importance of correcting the knock knee first. Tubby advocated 
plication of the capsule only, but as this measure ^vus found to be 
insufficient TOitelocke suggested the transplantation of a portion of 
the semimembranosus or gracilis muscle into the inner side of the 
patellar ligament. 


INJURY TO THE TUBERCLE OF THE TIBIA 

(1) The tubercle is seldom torn off from the tibia. The symptoms 
and signs are similar to those of rupture of the lower end of the 
ligamentura patellse, and the treatment is described in Chapter VI. 

(2) Partial separation is frequently termed Osgood’s or Schlatter’s 
disease. The condition is more common in boys than in girls, usually 
between the ages of eight and fourteen. It may be uni- or bi-lateral. 
The condition may belong to the group of diseases called osteo- 
chondritis, or may be the result of injury. In the former group, trauma 
probably plays a part, and there is a divergence of opinion as to whether 
focal infection is a factor in the setiology. 

Symptoms and Signs. It is necessary to divide the cases into two 
groups because the symptomatology varies to a great extent. 
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along tlie iimer border of the patellar ligament to a point 1^ inches 
below the tubercle of the tibia. The periosteum and insertion of 
tendons on the inner side of the tubwcle of the tibia are incised* Rj 
the use of a gouge, an oval-shaped area is cut to the inner side and 
below the level o! the tubercle of the tibia. In size this is about one 
inch across and one-eighth of an inch deep. A thin chisel is then used 
to remove the patellar ligament and a thin slice of the tubercle of the 
tibia, sufficient bone being taken away to level o5 the front of the 
tibia. Slight ^section is made on each 
aide of the patellar ligament, and the loose 
tibia! tubercle is then fitted into the new 
bed already prepared. When it is found 
that it fits neatly, more bone having been 
taken away if necessary, it is pegged in 
place by means of a bone peg or nail. It 
is important that the tubercle of the tibia 
should be fixed sufficiently far down the 
bone to take up any slackness which 
may have been present in the patellar 
ligament. 

The second part of the operation con- 
sists in the plication of the capsule on the 
inner side of the joint. The capsule is 
divided by a vertical incision, at least one 
inch from the inner border of the patella, 
and freed from the underlying fatty tissue. 
Tim two free edges are then picked up, one 
laid over the other so that the tu’O edges 
overlap. IVheu the patella lies comfort- 
ably between the two condyles of the 
fen\ur the capsule is le-sutured with the necessarj’ overlap, care being 
taken that there is no slackness in the capsule. Tf the patella uill not lie 
conifortably, a vertical incision is made through the capsule on the outer 
side of the patella so that the capsule will gape and the plication is 
carried out on the inner side as described. It is neither necessary to 
sew up the capsule on the outer side of the patella, nor to injure the 
8}Tiovial membrane during the procedure. The skin incision is closed 
and the limb is placed in a trou^ of plaster of Paris. "When the 
stitches have been removed, the limb is still left in the plaster trough 
and faradism is employed for the quadriceps. Four weeks after the 
operation the patient is allowed to walk ^rith a stiff knee, wearing a 
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plaster trough or ham-splint. Ivnce flexion is commenced eight weeks 
after the operation at a time when the splint is discarded. 

(3) In tlic absence of genu valgum, the operation of transference 
of the tubercle of the tibia inwards with or without plication of the 
capsule is eminently satisfactory. 

Crilicism of Operation. In recent years considerable attention has 
been given to the treatment of this condition ; consequently a number 
of operations have been described to prevent the habitual dislocation. 
Albec advised reconstruction of the external condyle of the femur. 
This condyle is usuall}" flattened, and he elevated the anterior surface 
by osteotomj’ and filled in the gap b}* a bone graft. Robert Jones and 
Goldthwait split the infra-patellar tendon, and after dividing the 
lateral half from the tibial tubercle, fixed it to the inner side of the tibia 
after passing it behind the other half of the patellar ligament ; alter- 
nately half the tubercle of the tibia was transplanted inward ; latterly 
Jones transplanted the whole of the tibial tubercle as has been described, 
and ho advocated Albce's operation in a few cases when the external 
condyle was very much flattened. Both these authors agree on the 
importance of correcting the knock knee first. Tubby advocated 
plication of the capsule only, but as this measure was found to be 
insufficient Whitelocke suggested the transplantation of a portion of 
the semimembranosus or gracilis muscle into the inner side of the 
patellar ligament. 


INJURY TO THE TUBERCLE OF THE TIBIA 

(1) The tubercle is seldom tom off from the tibia. The symptoms 
and signs are similar to those of rupture of the lower end of the 
ligamentum patellse, and the treatment is described in Chapter VI. 

(2) Partial separation is frequently termed Osgood’s or Schlatter’s 
disease. The condition is more common in boys than in girls, usually 
between the ages of eight and fourteen. It may be uni- or bi-lateral. 
The condition may belong to the group of diseases called osteo- 
chondritis, or may be the result of injury. In the former group, trauma 
probably plays a part, and there is a divergence of opinion as to whether 
focal infection is a factor in the setiology. 

Symptojns and Signs. It is necessary to divide the cases into two 
groups because the symptomatology vari^ to a great extent. 
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Gmif I. There is a gradual onset of pain at the upper end of the 
tibia, often in both knees, but there is no history of injury. 

Examination shows the tubercle of the tibia to be tender, and it may 
be svrollen. 

Group II. There is a history of injury, local swelimg and pain, and 
there is often thichening around the tubercle and over the lo'wer half 
of the joint. Pain may be present on full extension of the knee. 

Radiology. In the early stage there may be slight separation from 
the tibia of the tongue-like process of the epiphysis ; later, the process 
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may appear to he tilted somewhat and stand away further. Tlie 
deep surface of it may be fluffy and a similar appearance be present 
on the adjacent surface of the shaft. At this or a later stage, the tongue- 
like process may become fragmented. During the healing process there 
is an increase in density of all the bone affected, and fusion of this 
portion of the epiphysis may occur earlier than normal. 

Treatment. The object of treatment is to prevent the pull of the 
patellar ligament, so that it is necessary to stop contraction of 
the quadriceps by keeping the knee straight. This is carried out by the 
patient wearing a ham-spUnt or posterior plaster splint, arranged so 
that there is no irritation by bandages or straps over the affected area. 
Local treatment by counter-irritation, pressure, or operation is not 
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required. Pain will usually disappear in two weeks, but the splint is 
kept on for at least three months. After that time the patient should 
not bo allowed to play games for another period of three months. If 
pain should return when the splint is removed, it must be reapplied. 
The X-ray changes indicative of the condition being healed may extend 
to over twelve months, but it is not usually necessary’ to limit the 
patient’s activity for this period. It seems that the course of the 
condition is not materially affected by the splinting, but pain and 
swelling are prevented. 


BimsiTis 

Of the many bursm round the knee, only two give rise to frequent 
trouble. 

(1) Pre-patdlar Bursa. This is liable to acute and chronic inflamma- 
tion producing what is popularly termed “ housemaid’s knee.” 

Anatomy. This bursa is situated in the subcutaneous tissue in 
front of the knee. It overlies the distal two-thirds or whole of the 
patella nird the upper half or so of the ligamentum patell®. In breadth 
it is normally a little over one inch. In the normal knee the bursa has 
a thin wall and a very small quantity of fluid wthin it. It is not 
palpable, but under pathological conditions it may enlarge to the size 
of half a tennis ball. 

The bursa is particularly liable to injury from kneeling. The 
frequent friction occurring to the knee in this posture may cause 
thickening of the wail of the bursa and eff\ision into it. Such a condi- 
tion produces a spherical swelling in front of the knee. It feels firm, 
but may be fluctuant. It may produce no discomfort until a par- 
ticular injury causes hcemorrhage into it or distension with fluid. ^Vhen 
this has occurred, the bursa is tender, kneeling painful, and pain is pro- 
duced by flexion of the knee. There is no excess of fluid in the knee 
joint. 

Treatment. Such a condition viiW recover if kneeling is stopped, 
movement of the joint limited, and counter-irritation employed. The 
bursa wll then settle down by absorption of some of the fluid, but the 
walls will remain thickened as they were before the acute attack. 
The acute symptoms frequently recur, however, when the friction of 
kneeling irritates the bursa again or it receives a definite injury. 
Frequent hemorrhages into the bursa may be the cause of fibrinous 
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Group 1. There is a gradual onset of pain at the upper end of the 
tibia, often in both tnees, but there is no history of injury. 

Examination shows the tub^cle of the tibia to he tender, and it may 
be swollen. 

Group II. There is a history of injury, local swelling and pain, and 
there is often thickening around the tubercle and over the lower half 
of the joint. Pain may be present on full extension of the knee. 

HaSxology. In the early stage there may be slight separation from 
the tibia of the tongue-like process of the epiphysis ; later, the process 
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may appear to be tilted somewhat and stand away further. The 
deep surface of it may be fluffy and a similar apjwarance be present 
on the adjacent surface of the shaft. At this or a later stage, the tongue- 
like process may become fragmented. During the healing process there 
is an increase in density of all the bone affectetl, and fusion of this 
portion of the epiphj'sis may occur earlier than normal. 

TrtattnenL Tlie object of treatment is to prevent the ; 
patellar ligament, so that it is necessarj' to stop co ' 
the quadriceps by keeping the knee straiglit. This is carried 
patient wearing a ham-splint or posterior plaster splint, 
that there is no irritation by bandages or straps over the 
Local treatment by counter-irritation, pressure, or • 
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required. Pain udll usually disappear in two weeks, but the splint is 
kept on for at least three months. After that time the patient should 
not be allowed to play games for another period of three mouths. If 
pain should return when the splint is removed, it must be reapplied. 
The X-ray changes indicative of the condition being healed may extend 
to over twelve months, but it is not usuall)’ nccessar}* to limit the 
patient’s activity for this period. It seems that the course of the 
condition is not materially affected by the splinting, but pain and 
swelling are prevented. 


nunsms 

Of the many bursre round the knee, only two give rise to frequent 
trouble. 

(1) Vre-paldlar Barsa. Tiiis is liable to acute and chronic inflamma- 
tion producing wliat is popularly termed “housemaid’s knee.” 

Amlomtj. This bursa is sihiated in the subcutaneous tissue in 
front of the knee. It overlies the distal two-thirds or whole of the 
patella and tlie upper half or so of the ligamentum patcUtU In breadth 
it ia normally a little over one inch. In the normal knee the bursa has 
a thin wall and a very small quantity of fluid uithin it. It is not 
palpable, but under pathological conditions it may enlarge to the size 
of half a tennis ball. 

The bursa is particularly liable to injur}' from kneeling. The 
frequent friction occurring to the knee in this posture may cause 
thickening of the wall of the bursa and effusion into it. Such a condi- 
tion produces a spherical swelling in front of the knee. It feels firm, 
but may be fluctuant. It may produce no discomfort imtil a par- 
ticular injury causes hremorrbage into it or distension with fluid. "UTien 
this has occurred, the bursa is tender, kneeling painful, and pain is pro- 
duced by flexion of the knee. There is no excess of fluid in the knee 
joint. 

Treatment. Such a condition will recover if kneeling is stopped, 
movement of the joint limited, and counter-irritation employed. The 
bursa will then settle down by absorption of some of the fluid, but the 
walls will remain thickened as they were before the acute attack. 
The acute symptoms frequently recur, however, when the friction of 
kneeling irritates the bursa again or it receives a definite injury. 
Frequent hremorrhages into the bursa may be the cause of fibrinous 
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bodies, either loose or attached to the lining membrane of the 

bursa. 

The treatment of chrome bursitis consists in removal of the burea. 
The incision for this operation should be planned so that the scar does 
not occur over the area on which the patient will subsequently Icneel. 

Acute bursitis occurs usually in burs® which are already affected 
by a chronic or recurrent sub-acute bursitis. The infection may reach 
the bursa by a penetrating wound, by organisms passing through the 
rough skin often overlying the bursa, or by the lymphatics. If there is 
infection round a toe, such as a suppurating corn, this infection may 
travel up the Ijnnphatics and infect a chronic bursitis so as to produce 
an acute inflammation of the bursa. The treatment of acute bursitis 
consists in fomentations, and incision if necessary. 

(2) Popliteal Bursitis. This name is given with some hesitancy in 
order to avoid the term “ semimembranosus bursitis.” There is norm- 
ally a protrusion of synovial membrane aroimd the tendon of the semi- 
membitinosus muscle on the back of the knee joint. The communi- 
cation is in some cases small, and in some cases large. ^Vhen there is a 
large communication with the joint, a fluctiiant swelling is present on 
the inner side of the popliteal space whenever the joint is distended, 
whether with synovial effusion or tuberculous material ; consequently 
such a swelling is found associated with many conditions of the knee 
joint, particularly osteo-arthritis associated with effusion and, at times, 
with tuberculosis of tbc knee joint. 

In children and ymmg adults it is not uncommon to find a fluctuant 
swelling in the popliteal space on the inner side when no other symptoms 
or signs arc present in the knee. The conation is often termed “ semi- 
membranosus bursitis.” However, as a rule the condition is a gang- 
lionic swelling containing jelly. It is situated around the tendon of 
the semimembranosus, but tbc ganglion has no direct cominuiucation 
with the joint. Its removal is not advised unless it is causing syiuptoms 
or is increasing rapidly in size. If operative treatment is carried out, 
it is generally found that the ganglion is multilocular and that the 
joint is opened before the ganglion is completely removed. This is 
due to the fact that the ganglion is attached to the semimembranosus 
tendon or to the capsule at the back of the joint and it is necessary to 
remove a small portion of the capsule in order to remove the ganglion 
completely. 

Other bursae around the knee seldom give rise to trouble. There is a 
bursa between the tibia and ligamentum patellae which is termed the 
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prC'tibial bursa. It has no communication with the knee joint, but 
may become inflamed. Such a condition is recognised by tenderness 
over the patellar tendon and apparent enlargement of the tubercle 
of the tibia. The knee may be painful when the patient extends it. 
If the joint is put at rest, the condition will subside. 



CHAPTER HI 
Acute Osteomyelitis 

This condition is considered an unconunon disease at the present time. 
That it is serious is shown hy the fact that in England and Wales over 
four hundred patients die per annum from osteomyelitis, whereas about 
seven times that number of deaths occur per annum from acute 
appendicitis. 

Etiology. The condition is twice as common in the male sex as in 
the female. The highest mortality occurs between the ages of ten and 
fifteen. There is frequently a history of an injury to the afiected limb 
ond sometimes a primary focus of Section can be recorded ; such a 
primary focus may he in the skin or in the lungs or elsewhere in the 
body. The staphylococcus aureus predorainstes as an infecting 
organism, the staph, albus is rarely found, while streptococcus occurs 
in a number of cases and pneumococcus at times. Organisms of the 
coli group, particularly the B. typhosus and B. paratj’phosus, cause 
sub-acute osteomyelitis. Tuberculous osteomyelitis and osteomyelitis 
associated with open wounds are not considered in this chapter. 

Boms affected. The bones affected most frequently are the femur 
and the tibia, but any bone in the body may be primarily or secondarily 
involved. 

Morbid Anatomy. The primary deposit in the bone maybe situated : 

(1) In the metaphysis, that is on the diaphysial side of the disc of 
cartilage separating the shaft, i.e. the diaph^’sis, from the epiphysis. 

(2) Under the periosteum near the end of the hone or elsewhere 
along the shaft. 

(3) In children the infection may commence directly in the 
epiphysis. 

(4) The medulla may be affected in any region of the shaft in the 
adult. 
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Progress of the disease. During the critical age period for this 
disease, the metaphysis is most frequently affected o\ring to the arrange- 
ment of the blood supply in this area and possibly 
owing to the greater liability to injur}’. 

There is a deposit of organisms which rapidly 
increases, forming a small abscess. The spread 
occurs early and rapidly to the subperiosteal space 
ns is shown in the diagram, and there is little 
tendency for spread along the medullary c.anal in 
the early stages. As soon as there is pus in the 
subperiosteal space, the pcriostexim tends to strip 
up so that an abscess forms between the periosteum 
and tbe compact tissue. This abscess may spread 
round the bone, oven stripping up the periosteum 
of the whole of the shaft. Such a state of affairs 
may exist although the focus is still small in the 
cancellous tissue. At a later stage the medulla 
may be infected by retrograde infection along the 
Haversian canals, or from spread from the focus losc.-DiiowK lo 

. i.1. . 1 THE POSSIBLE SITES 

in tno metaphysis. or Osnur m SrsEso 

The infection may spread into the neigh- «» ostsomtiutm. 
Dounng joint, producing suppurative arthritis sptesd may 

by penetrating the cartilage separating the 
epiphysis and diapliysis and then entering the umuo to th# sutpen- 
joint directly through tbe epiphysis, or secondly 
a subperiosteal abscess may spread through the 
soft tissues and capsule and so infect the joint. ing from tJie sutperi- 

lYhen the primary focus is situated in the ““ 
middle of the shaft, spread occurs along the through tha capsule of 
medullary cavity towards the ends of the bone. „ gob- 

The structure of bone differs from that of soft penosteai space at the 

- metaphysB. 

tissues to such an extent that the reaction of bone 3, Orjgtp Jn the centre of 
to infection is necessarily different from that ^ centre ot 

of soft tissues. Thrombosis of blood-vessels of the draphysu. inaduiw 



bone may result in necrosis of portioi^ of the *»t 

bone, or even endanger the nutrition of the 

whole of the shaft, a matter of the greatest 

importance in planning operative procedure. Devascularised bone 

usually becomes a sequestrum, and rarely is reintegrated in the shaft. 

The spread of the condition in the adidt bone differs from that in the 
child owing to the absence of an epiphysis and the greater resistance 
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ofiexed by the periosteum. Spread may occur in the medulla or under 
the periosteum, but spread is seldom rapid as in the cases of children. 
In the adult, when pus is under the periosteum, there is a greater 
tendency for the condition to increase very slowly ; moreover, the 
tendency is for such an abscess to break through the periosteum into 
planes between muscles rather than to spread round the shaft under 
the periosteum. 

Sympiouis oiw? Si^ns. Cases of acute osteomyelitis commence in a 
variety of ways so that the diagnosis is often very difficult in the early 
stages. Two clinical groups are definitely recognised : 

(1) Irv this group, there is a sudden onset of general and local signs, 
when the patient, usually a child, has been seedy for a day or tw'o. 
This type of onset is most frequent in the infections due to strepto- 
coccus. There may be rigors, and the temperature is raised to 104® or 
more, and pulse-rate to over 120. 

(2) A varying degree of severity may produce symptom hsting a 
veek or more ; during this time the general symptoms may be more 
severe than any signs in the affected limb. It is during this stage that 
every effort should be made to establish a diagnosis. The so-called 
prodromal phase should not have a place in the symptomatology, for 
the general condition of the patient should be significant of a general 
infection, and persistent pain at the end of a long bone associated with 
tenderness in the region of the metaphysis is sufficient to indicate that 
infection is present in the bone. This condition is almost invariably 
associated with a limp or weakness of the limb, although such symptoms 
may be intermittent and are obviously more difficult to determine in a 
child under ten than in one who is older. 

If the disease is not recognised in this early stage, the general 
condition will become mcreasingry serious m the severe type of osteo- 
myelitis, and the temperature will not become normal in the milder 
type. At the same time pain will increase at the site of the disease, 
and examination will show swelling at the end of the hone associated 
n-ith tenderness and usually an' effusion into the neighbouring joint. 
If the diagnosis is still further delayed, the skin will become hot, 
tender and cedcraatous. The existence of pus under the periosteum 
or in muscle planes will be recognisable by fluctuation in certain 
parts of the body. 

Complications. TVhen the septicaemia and pyasmia are very severe 
in an untreated case, or in a ease not reacting to treatment, serious 
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complications may occur. Endocarditis, myocarditis, pyelonephritis 
and empyema may bo seen in children and adults and are usually fatal. 

A number of cases develop sub-acute osteomyelitis in a large number 
of bones. Although these appear serious during the early stages of the 
disease, the patients usually recover if the infection is limited to bones. 
Acute suppurative arthritis in the neighbouring joint, or in one or more 
joints elsewhere in the body, is not uncommon. 

Differential Diagnosis. 

(1) In the early stage, when the general condition of the patient 
occupies the attention of the doctor, the child may be too ill with 
toxfcmia, scpticromia or pysemia to mabc it possible to recognise a 
primar}’ lesion of the bone, such as osteomyelitis of the upper end of the 
femur. 

(2) A diagnosis from affection of a joint may lead to difficulties. 
In this connection it is essential to exclude rheumatic fever, in which 
the pain tends to shift from one joint to another. Although osteo- 
myelitis most frequently affects one bone only, many bones may be 
affected, and in this tj’pc of case the diagnosis from rheumatic fever 
is difficult. The ciiild is more ill in the early stage of osteomyelitis 
affecting many bones than ho is in the early stage of rheumatic fever, 
and sweating is more profuse in rheumatic fever. 

The diagnosis of osteomyelitis from suppurative arthritis may be 
impossible in situations such as the hip joint. In the majority of cases 
the arthritic condition is secondary' to osteomyelitis, so that provided 
it is recognised that the infection is in the bone or joint, or both, 
immediate attention mil be centred on the treatment. 

(3) Suppuration in muscle and subcutaneous tissue may be con- 
fused. More often the diagnosis of cellulitis is made in error in the 
presence of osteomyelitis than the reverse. This is exemplified by 
incision of the area thought to be affected with cellulitis, but exploration 
of the infected area shows that the underlying bone is affected with 
osteomyelitis. 

Less often an error in diagnosis is made in cases of subperiosteal 
fractures, erythema nodosum and haemorrhage under the periosteum 
such as may occur in scurvy. 

The diagnosis of osteomyelitis of bones such as the pelvis and frontal 
bones presents other difficulties, as do also cases of sub-acute osteomyel- 
itis in the adult. Sub-acute osteomyelitis of the femur and tibia present 
symptoms andsigns of otherchronicboneaffectioasjparticularlysarcoma. 
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ANCILLARY METHODS OF EXAMINATION 
(1) Pathological. 

(а) Leiicocytosis. The fulminating and severe types of osteo- 
myelitis are associated vritli a leucocytosis of 20,000 and more, wth 
a total and relative increase of poljTiiorphonuclear lencocj^es. The 
majority of cases of this type ate recognised clinically so that this 
examination is only confirmatory- The sub-acute and less severe type 
of disease is frequently associated with a leucocytosis of between 
10,000 and 15,000. Such a blood examination is seldom sufficient to 
clinch the diagnosis. 

(б) Blood culture. Although the condition is due to septicaemia 
the staphylococcus is seldom recovered from the blood. The strepto- 
coccus is usually recovered from the blood in those cases in which the 
diagnosis is clear, and the existence of the organism in the blood is an 
indication of the severity of the patient’s condition. 

(c) Examination of a portion of the bone removed serves a useful 
purpose in two types of cases. 

(i) In early cases when operation has been performed on the meta- 
physis, the surgeon may be in doubt as to whether he has found the 
focus of disease in the cancellous tissue or even whether an early osteo- 
myelitis is present. This is particularly the case in the os calcis and 
upper end of the humerus. The culture of tissue removed and the 
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growth of an organism is a confirmation that the affected area has been 
found. 

(ii) In the adult cases where diiFiciilty in the diagnosis exists 
between osteomyelitis and a growth such as sarcoma, examination 
of the bone bacteriological!}’ and by section will be of considerable 
value. 

(2) liadiologiml. 

In tlie early stage of osteomyelitis tlie X-ray is normal. In a 
sub-aciite case ten days or a fortniglit may pass before now bone 
formation occurs under tlie periosteum parallel to the long axis of the 
bone ; irregular rarefaction may be seen in the cancellous tissue. In 
the acute cases it is seldom that X-ray changes are ever recognised. 

A skiagram will help to exclude 
subperiosteal fractures and cases of 
scurvy. 

In adults tbc difterential diagnosis 
between sub-ncuto ostcomycHtis and end- 
osteal sarcoma of bone may be aided by an 
X-ray, but at times the X-ray picture is 
such that it is impossible to be dogmatic 
about the diagnosis, even taking the clinical 
signs and skiagram together. In each there 
may be new bone formation parallel to the 
long axis of the bone wdth rarefaction 
imderneath. In osteomyelitis the sub* 

•petieateal new bone seldom bos n break in 
it and tbe rarefaction is usually directly 
rvitbin it. In tbe sarcoma the new bone 
formation tends to be above and below the 
growth so that there is often on area in the 
centre without new bone formation, and the 
rarefied bone is patchy and more extensive 
than that seen in osteomyelitis. The X-ray 
appearance of osteogenetic sarcoma should 
not be confused with osteomyelitis, for the 
strice of bone are at right angles to the long 
axis of the shaft of the bone. 

Operative aids to diagnosis by incision 
and aspiration are considered under treat- 
ment. iiDPtr. SEQPESTRi CAN BS SEEN. 
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Treatment. The general infedwn {septicemia) must be treated by 
appropriate treatment as well as the operative treatment of the affected 
area. The value of purgation, and the intake of a large quantity of 
fluid is recognised and should be cMtied out. Intravenous antiseptic 
medication is practised by a number of surgeons, but no reliance can 
be placed on its value, and the majority of surgeons doubt its efficacy ; 
consequently, it is seldom used except in fulminating cases. It is 
considered that immuno-transfusion is probabl}’ of more value in these 
cases, although experience is still limited in this form of treatment. 

Local Treatment. Three clinical tjrpes will be considered : 

(1) Osteomyelitis of the end of a long bone when there is clearly 
no complication beyond that of the general condition. 

(2) Osteomyelitis of a long bone when there is suspected or recog- 
nised suppurative arthritis of the neighbouring joint (see page 3412). 

(3) 'Wheu either (1) or (2) exist and there is also osteomyelitis of 
another bone or arthritis of a joint elsewhere (see page 341 G). 

(1) OsleomyelUis at the End of a Long Bone (metaphysis). 

The object of the operation is to open the abscess of the bone, and 
to do this in such a way that subsequent necrosis of the bone is avoided 
or limited to the minimum extent. It is desirable that the operative 
procedure should be such that the after-treatment does not necessitate 
frequent painful dressings. A considerable number of Upes of operation 
have been devised and are still carried out, probablj’ because no one 
type of operation can he claimed by its most ardent supporter to avoid 
subsequent necrosis in 100 per cent of cases and to have no mortality 
associated until its performance. It is probable that the operator 
accustomed to one tjpe of operation produces better results than a 
surgeon whose sem'ces are seldom called on to carrj’ out this operation, 
even if the latter performs what is recognised as the most satisfactory 
procetlure. 

It is considered that incwfon oj the jteriosleam alone and the opening 
of the metaphysis by drill-holes are procedures which arc followed by 
necrosis ; therefore, these should not be employed. The plea that 
such procedures may save the life of a patient who is very ill is hardly 
justifiable,os the length of time taken to open the medulla byremoving 
the compact bone mth a gouge is negligible prorided the correct 
instruments are available. The operations of choice are ; 
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(а) Sletaphysial drainage. 

(б) Diaphysial drainage. 

Either of these may be completed by the vaseline pack and plaster 
of Paris casing (Winnctt Orr). 

(c) Subperiosteal resection of the diaphysis. 

IVliichevcr inetliocl is used it is considered that whether the plaster 
of Paris is used or not, cfiicient splinting should be employed so that 
the limb is kept at rest, and so that tlic wound can be dressed without 
movement of the limb or (Iistutb.ancc of the splinting (see fig. 1944). 

(a) Metaphysial Drainage. With careful planning and the use of 
correct instruments this operation can be done expeditiously and is 
followed by necrosis in only a small number of cases, provided that the 
operative procedure is carried out at an early stage of the disease and 
that it is not too extensive. 

A tourniquet is employed whenever the site of the operation allows 
it ; obviously this is impossible for operations on the upper end of the 
femur, humerus, clavicle, etc. Tlic limb is placed on sand-bags. An 
incision is planned so that this avoids vessels and nerves and does not 
necessitate a section of muscles across their long axis. \\Tienevor 
possible the ease of after-dressing may be taken into consideration. In 
osteomyelitis of the femur, incision is on the outer side of the limb ; 
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for the tibia it is usually along the inner side of the limb along the 
posterior border of the tibia. Exposure of the upper end of the humerus 
is carried out through the deltoid muscle. On these lines it is not 
chfficult to decide the line of the incision, but when an abscess is point- 
ing, the bone is approached through this abscess. Consequently many 
operations on the lower end of the femur have to be carried out from 
the inner side. The greatest difficulty with the incision tliat the 
author has experienced has been in the rare cases of osteomyelitis in 
the upper half of the radius. In a case of this type, it is wise to expose 
the posterior interosseous nerve and have it retracted while the opera- 
tion is carried out on the bone. 

The operative procedure can be modelled on the “ type operation ” 
employed for osteomyelitis of the lower end of the femur. 

After the application of the toiumiquet the limb is rotated slightly 
inward, with the knee slightly flexed, and made to rest comfortably on 
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two sand-bags. Incision is made in the line of the bone from the junction 
of the diaphysis and epiphysis on the outer side upward. 

The skin is retracted and the aponeurosis and vastus extemus are 
incised down to the bone. The vessels which can be seen in the muscle 
are clipped, the muscle is retracted, and the periosteum and bone 
inspected. The periosteum is incised, as is shown in figure 1D30. If 
pus is present outside the bone, some of this is collected for bacterio- 
logical examination. Tlie extent of stripping up of tlie periosteum 
is noted and the pus is expressed from the subperiosteal abscess 
if such be present. A perioste.al elevator is placed between the 
periosteum and hone so that the bone can be seen easily. A sharp 
gouge with a cutting edge | inch long is then applied on the 
postero-lateral surface of the bone. In a boy of fifteen the primary 
bone incision will be placed inches from the epiphysis, and corre- 
spondingly closer in a small child. Tlie compact tissue is removed so 
that a window exists inches long and about ^ inch wide (fig. 1932). 
In most cases it is possible to recognise the infected area of the cancel- 
lous tissue and in some cases pus can be seen. Jlaterial is taken for 
culture purposes if there was no pus outside the hone. In the early 
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cases when the area of infection is small this opening may be sufficient, 
but it is usually necessary to enlarge this and to remove cancellous bone, 
amongst which infection is present. The compact tissue should always 
be removed when this is done to such an extent that the opening to the 
bone is not a cavity but rather a depression of saucer shape. Con- 
sequently, if it is necessary to expose the greater part of the medulla 
at the lower end of the femur, the popliteal surface and the outer 
surface of the femur should be removed. 

At one time it was thought that less necrosis followed removal of 
four-fifths of the circumference of the bone in this type of operation, 
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but this is probably unnecessary. The resection of bone up the shaft 
should not necessarily extend the whole distance over which there was 
periosteal stripping ; this procedure should be condemned partly 
because the extent of the subperiosteal abscess has no relationship to 
the size of the infection of the medullary cavity and partly because 
extensive opening of the hone (at any rate as a primary procedure) is 
usually followed by necrosis and formation of sequestra. 

^Vhen the afiected area has been fully exposed, surgical spirit is 
poured into the wound. This is absorbed by a piece of gauze placed 
into the woxmd. The wound is then filled up with flavine 1 in 1000 
and again dried. A few large gauze swabs are then thoroughly saturated 
with flavine-paraffin-vaseline and packed firmly into the wound so 
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that the end of each piece of gauze protrudes out through the Tvound. 
The ends of these and the outside of the wound are then covered with 
one piece of gauze wrung out in the same emulsion, and this is covered 
with a quantity of gauze and wool and bandaged firmly on. 

An elastoplast or adhesive strapping extension is then placed on 
the leg. The tourniquet is then removed and the limb placed on a 
Thomas’s splint slightly flexed at the knee. SUngs are applied under 
the thigh and calf and the extension fixed to the end of the splint. The 
Thomas’s splint is adjusted in the bed to a Balkan beam or similar 
suspension appaiatos. 

After-Treatment. Should the dressing come through, further wool 
and baudage are applied, but the original dressing is not moved. On 
the seventh day the patient is amesthetised with gas and oxygen, 
the packmg is removed, and similar packing soaked in flavine-paraflBn 
is placed in the cavity. The second dressing is carried out in another 
week when no amesthetic is required. Subsequent dressings are carried 
out at five to eight-day intervals. It is usually wise to replace the 
flavine by saline every third or fourth dressing. The length of time 
taken for such a wound to heal may be as short a time as six weeks 
for a mild case in a small child to three or four months in a case of a 
larger bone. If the woimd is not healing satisfactorDy at the end of 
three months, an X-ray photograph is taken to see if sequestration has 
occurred. The treatment of this undesirable complication is considered 
subsequently. 

Before describing the vaseline pack plaster of Paris method of after- 
treatment, it is desirable to consider ; 

(6) Diaphysial Drainage. The operation employed for diaphysial 
drainage is usually called the “ gutter operation.” It consists m the 
removal of compact tissue of half or mote of the ciTcurafeience of 
the bone over the infected area. Infected cancellous bone is removed 
at tlie same time. The indications for this operation are : 

(i) ^Osteomyelitis commenong in the centre of the medulla. 

(ii) Infection of the metaphysis which has been neglected and has 
spread down the shaft. 

(iii) Cases of chronic osteoinyelitb. 

The operation is completed by fiavine-paralfin pack and efficient 
splinting or by IVinnett Orr method. 

The operation is founded on the theory that efficient drainage is 
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provided after removal of all the infected area. As the periosteum is 
allowed to remain intact, new bone forms readily and a strut of bone 
exists to keep the length of bone. Soon after its introduction, it was 
thought that necrosis occurred less after this operation than after others, 
and it certainly established efficient drainage. Unfortunately, injury 
to blood-vessels must necessarily be extensive in the performance of the 
“ glitter operation ” unless the gutter is short in length. Injury to the 
blood-vessels produces further thrombosis in addition to that already 
produced by the osteomyelitis ; consequently there is a considerable 
liability for necrosis of portions of the bone to occur, or even of the 
whole of the shaft ; at the same time it is recognised that every bone 
operation establishing efficient drainage is liable to be followed by this 
sequela. It is probable that removal of four-fiftbs of the circumference 
of the bone is sometimes more satisfactory than a small “ gutter opera- 
tion ” in that the small piece of bone remaining is reintegrated into 
new bone ivithout sequestration, whereas a greater piece of hone 
deficient in blood supply will die. 

Rlien this operation is carried out on a subcutaneous area such as 
the upper third of the ulna or shaft of the tibia, a deeply adherent scar 
often remains. 

It is considered that this operation should be limited to the type 
of case indicated above, and further necrosis will result in a proportion 
of such cases. 

“ Winneil Orr Method.** This consists of : 

(i) Immediate adequate drainage, as has already been described. 

(ii) Maintenance of the limb at rest by the application of plaster 
of Paris aided, if necessary, by skeletal fixation. 

(iii) Open drainage by means of a sterile vaseline pack. 

(iv) Avoidance of all antiseptics. (N.B. — ^Wmnett Orr states that 
he wipes out the bone cavity with 10 per cent tincture of iodine 
followed by 95 per cent alcohol, although he emphasises the absence of 
the use of antiseptics.) 

When metaphysial or diaphysial drainage is carried out by the 
method already described, the Winnett Orr method can be employed 
instead of the flavine-parafiin-vaseline pack. This will consist in ; 

(i) Packing the cavity with a sterile vaseline gauze pack with the 

wound held widely open. The pack is covered with a dry sterile pad 
and bandaged into place. ■- 

(ii) The limb is put in its correct petition for splinting. 

VQL. n. — 3 H 
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(Hi) Plaster of Paris cast is then applied without any windows. 

(iv) No window is cut and no dressing is changed except on account 
of odour, and not even then unless the patient’s general condition is 
unsatisfactory. 

It is claimed that (1) the v.'ound will Leal, pushing out the pack ; 
(21 compUeatioBS do not occur ; (3) frequent dressings are not required. 
Experience shows that a few cases treated by this method, particularly 
those in small bones when the infection is not severe, nin an uninter- 
rupted convalescence in a most satisfactory way. In the majority of 
cases the temperature falls after the operation, but after ten days it 
rises and the plaster becomes extremely ofiensive owing to collection 
of discharge within it. This occurs to such an extent that the patient 
cannot be kept in a ward with other patients and is even a trial to his 
neighbours ou a balcony. It is probable that these cases do best if 
the limb is left alone even at this time, but owing to the discharge 
coming out above and below the plaster, and the saturation of the 
plaster, it is inevitable that a change of plaster and dressing is neces- 
sary. This will he a painful procedure Nvithout an anaesthetic, and few 
surgeons are prepared to put up the case a second time with a similar 
dressing and plaster. 

The use of skeletal traction, when there is osteomyelitis in the limb, 
is considered in this country to be imnecessary and associated with the 
risk of a secondary osteomyelitis at the site of the pin or wire. 

The principle of rest, suj^cietil drainage, ami jmcking is established 
in the treatment of osteomyelitis, but it is considered that splinting and 
weekly dressings are followed by better results than the vaseline pack 
and plaster of Paris splinting. The former is less worry to the surgeon 
and causes little more distress and discomfort to the patient, and it is 
definitely a safer procedure ia the falminatmg cases of streptococcal 
osteomyelitis than is the lYinnett Orr method. 

(c) Subperiosteal Resection of (he Diaphysis, This operation may 
consist in the removal of the icholc length of the diaphysis so that in a 
long hone the epiphysis at each end remains joined by the sheath of 
periosteum only, or in the resection of a portion of the diaphysis, such as 
tlje lower four inches of tlie shaft of the femur above the lower femoral 
ejjiphj’sis. Technique of the operation is straightforward in that the 
shaft is exposed through a linear incisioD, the periosteum is split from 
end to end and the whole of the diaphysis is removed {diaphysectoiny). 
Efficient splinting is carried out to retain the length of the limb. In 
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tlic case of partial resectioji tlie smaller procedure is carried out on the 
same lines. 

The advantages of this operation for acute osteomyelitis are : 

(i) The subperiosteal space is drained in the most efficient way. 

(ii) Theoretically the possibility of sequestration is entirely 
avoided. 

(iii) Uniform reformation of the shaft will occur. 
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The disadvantage of the operation is that regeneration of the shaft 
may not be complete owing to a portion of the periosteum being 
destroyed or injured. 

This type of operation is probably suitable in the treatment of 
sub-acute osteomyelitis, but is unnecessarily radical in the acute meta- 
physial infection in which simple drainage, as described above, is 
undoubtedly a satisfactory operation. Diaphj'sectoniy is of value and 
indicated when the whole shaft is infected and the whole periosteal tube 
is separated from the bone, particularly in the fibula or a forearm bone. 
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In these cases it is not necessary to expose the whole length of the shaft 
as it can often be removed through a smaller incision, having already 
been separated from the epiphysis. 

(2) Osteomyelitis of a Long Eo»e when there is suspected orrecognised 
suppurative arthritis of a neighbouring joint. 

This condition is relatively common when the osteomyelitis affects 
the upper or lower end of the femur or the upper end of the tibia. It is 
less common with osteomyelitis oi the Icfwer end of the tibia and the 
upper end of the humerus. It is infrequent in other parts of the body. 

As a rule it is not the severity of the patient’s illness which mahes 
one suspect that a joint is affected, but either the physical signs show 
that the joint is distended or the joint is opened in the course of the 
operation (c.g. hip joint) when the operation is being carried out on 
the hone. A joint neighbouring on the site of an osteomyelitis should 
always be examined prior to operation, to determine if there is suspicion 
of its infection. Keglect to do so may necessitate an operative pxO' 
cedure on the joint a few days after the operation for osteomyelitis, 
which is obviously undesirable. 

Two examples of treatment of this complication will be considered : 

(fl) A child presents all the signs and symptoms of acute osteo- 
myelitis of the upper end of the tibia (temperature 104, pulse 130, 
limp, pain, tenderness over the upper end of the tibia, leucocyte coimt 
23,000, 06 per cent polymorphs). The examination show’s that the 
loiee joint is distended so that the diagnosis is made of osteomyelitis of 
the upper end of the tibia with^mW in the hiee joint. It is impossible 
to tell from the clinical examination if such fluid is reactionary and 
sterile, or purulent and therefore indicative of a suppurative arthritis 
secondaiy to the infection of the tibia. 

The child is prepared for operation as fox osteomyelitis. A needle 
of the size used for a lumbar puncture is ftxed to a 20 cc. syringe. The 
needle is passed into the knee joint downw’ards and slightly baclavards 
so that it enters the joint just above and to the outer side of the patella. 
Fluid is withdrawn until the joint is emptied. If it be clear or purulent, 
it is sent to a lahoratorj’ for investigation. The operation for osteo- 
jnyelitis of tlie tibia js then carried out by the method already 
suggested. At the termination of the operation, the limb is splinted, 
the knee being flexed about 16 degrees. 

If the fluid from the joint proves to be stmlejthe case wll proceed 
in a way such ns is expected with infection of the tibia. The knee 
joint will probably distend again with fluid W’hich will not absorb imtil 
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tlie tibia has greatly improved. Even if this distension occurs, there is 
no indication to aspirate the joint again unless the general condition 
indicates that some complication of osteomyelitis is present, and that 
there is no indication that a complication exists in another part of the 
body. 

If the fluid from the knee joint proves to be infected, it must be 
appreciated immediately that the prognosis with regard to life and 
limb is much more serious. Those who favour immuno-transfusion 
undoubtedly find a greater success in its performance in this type of 
case as soon as it is realised that suppurative arthritis is present ; 
however, managomont of tlie local treatment is undoubtedly of para- 
mount importance. The difficulty does not lie in the performance of 
any operation, but in the decision as to when any procedure should be 
carried out. Although it is necessary to be drastic in the severe cases, 
every effort should be made to proceed with caution. Unnecessary or 
too early interference may lead to ankylosis of a joint or loss of limb ; 
on the other hand, delay in draining a joint or in amputation of a limb 
may lead to loss of the patient’s life. 

On the day after the operation for osteomyelitis and aspiration of 
the joint, the temperature is likely to be between 100 and 104 and the 
joint again distended, even in the case of a mild infection. Unless the 
general condition is serious the joint should not be aspirated that day. 
In the milder cases, the joint will settle down and further aspiration udll 
be quite unnecessary. More often a second aspiration is advisable on 
the third day, but fall of temperature may follow this, and in a number 
of cases in children a rise of temperature above 100 will not occur again. 
If the. geiveihl condition is satisfactory Wt the joint continues to 
distend, two or three aspirations raay be carried out at two or three 
days intervals, before resorting to arthrotomy. 

If the general condition is serious from the outset, or showing no 
signs of improvement, and there is continued pain in the joint, and this 
fills up quickly after aspiration, arthrotomy, i.e. opening of the joint, 
is advisable. It is impossible to be dogmatic as to when exactly this 
should be done ; the indication depends on the general as well as the 
local condition. It is usually necessary to perform the operation on 
adults at an earlier date than on children ; too early performance of the 
operation may lead to a stiff or partly stiff Joint, whereas undue delay 
may endanger the patient’s life. The details of the operation are 
described on page 3431. 

If the patient’s condition shows no signs of improvement after 
drainage of the joint, the question will arise whether amputation is 
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advisable. Tbis is necessary under two conditions, (i) It tie general 
condition of tie patient is declining and pus is pocketing all round the 
joint, (ii) If there is persistent high temperature, disorganisation of 
the joint, and hone afiected with osteomyelitis to such an erctent that 
a useful limb seems improbable, particularly if small pymmic abscesses 
aie {ormiDg. 

(&) The general condition and signs indicate that there is au acute 
inflammatory condition of the hip joint or osteomyelitis of the upper 
end of the femur, or both. The temperature, pulse-rate and leucocyte 
count are indicative of an acute condition, so that it is considered that 
pus is present in one or both of these situations. 

In the early stages of this condition it may be difficult to fell that 
the infection is deeply seated. MTien it is appreciated that the infection 
is in. one of these two places, the physical signs seldom enable one to 
differentiate whether the infection, is in the joint or bone. If there is 
an acute suppurative arthritis only, all movements of the hip joint are 
limited and painful, a condition which is also present when infection 
has spread into the hip joint from the femur. If the infection is in the 
femur alone, there may be a distension of the hip joint, with clear 
ftuid. The spasm of muscles covering osteomyelitis of the upper end 
of the femur and a distended (although sterile) hip jomt may produce 
limitation of movement of the hip in all directions. 

Consequently, the condition of the joint cannot be determined until 
the nature of the fluid in it is known. It is more difficult to withdraw 
this fluid than in the case of the knee joint already quoted. 

The patient should be anaesthetised and an attempt made at 
aspiration of the liip joint by inserting a large-bore needle into the 
anterior part of the hip joint. The needle is introduced from outside 
the joint below the anterior superior iliac spine, between sartorius and 
tensor fascia femoris ; it is passed inwards, backwards and upwards. 
Two or three attempts may be made, but this is an extremely difficult 
and unsatisfactory procedure. If pus is \vithdrawn it is established 
that an arthritis is present, but there is no proof of the absence of 
osteomyelitis, and the indication is to proceed with the operation as 
for osteomyelitis. On the other hand, if no fluid is withdranm this is 
frequently the result of failure to find the joint with the needle. 
Although the author employs an aspiration as a means of diagnosis of 
the condition of the hip joint, no reliance is placed on a negative 
finding. It is considered that in every case of osteomyelitis of the 
upper end of the femur when any doubt arises as to whether there is 
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any infection of the hip joint, the hip joint should be opened at the 
time of the operation. 

The operation is performed as follows : An incision is made down 
the outer side of the thigh from above the great trochanter downwards, 
the fen^iir exposed in its upper quarter, and the periosteum split along 
the outer side. If pus is found under the periosteum (which is rare in 
this region) it is mopped away. The femur is opened with a gouge 
just below the great trochanter, and the muscles retracted inwards so 
that the anterior surface of the femur is reached. If the infection in the 
medulla is spreading up the iiccJc, this is opened in the front as much 
as possible. An incision is then made into the lowest part of the 
capsule of the hip joint in front and fluid will flow out into the wound. 
If this is purulent, it ]nay be necessary to separate the muscles rather 
more, in order to enable a reasonable opening to be made. If clear 
fluid passes out, no further action is taken. The joint fluid is taken 
for bacteriological examination. 

The bone operation is completed and the femur packed uith flavine- 
paraffin. If pus is found in the joint, a drainage-tube is passed through 
the wound to reach the incision made into the capsule of the hip joint. 
The limb is then splinted on a Thomases splint ^vith a large ring, and 
extension applied to the leg. 

It may bo necessary to dress this wound in forty-eight hours under 
gas. The flavine-paraffin pack is not touched, but irrigation of the 
tube is carried out and the tube is twisted and shortened slightly. 
Further dressing in three days, probably also under gas, is necessary. 
If the patient’s general condition is satisfactory, the drainage-tube can 
be dispensed with in ten days and the case is treated henceforward as 
a case oi osteomyeVitre only. the suppuratree aTthritis cuiArrmes 
active for two or threeweeks, an X-ray examination is then made which 
may show osteomyelitis of the ilium or the changes of osteomyelitis 
associated with those already recognised in the femur. Secondary 
drainage of the hip joint may be necessary posteriorly or an incision 
may be necessary down to the ilium ; either of these procedures is 
delayed if possible. 

The condition described is extremely rare in an adult, but not 
uncommon in a child owing to the anatomy of the epiphysis and 
owing to the fact that osteomyelitis in this region is rare in an 
adult. 

It is extremely important to provide efficient immobilisation and 
extension, as 'pathological dishcatitm of the hip joint is a complication 
which will almost invariably occur in a child suffering from osteo- 
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myelitis of the femur and suppurative arthritis of the hip joint, if the 

limb is not adequately splinted. 

The condition is serious at the outset, but responds to treatment if 
efficiently carried out, and sequestration is relatively uncommon in 
this situation. If there is a mild suppurative arthritis only, a child 
recovers vith a considerable range of movement but not vrith a normal 
joint ; in later life a secondary arthritis will develop. If the head of 
the femur is partly destroyed, fibrous or houy anl^losis may occur ; 
if the growth area of the bone has been involved, there is shortening 
of the limb. Pathological dislocation will be associated with con« 
siderahle shortening of the limb also. 

(3) When osteomyelitis or osteotnyelitis complicated by siippura^ 
live arthritis is present, and it is found that osteomyelitis of another 
bone or distension of a joint at another part of the body is present, the 
prognosis is serious. It is evident that the septicoemia js serious, and 
all sites of infection must be attacked at the primary operation if 
possible. 

If there are two foci of osteomyelitis, the operation should be per- 
formed on each under the primary ansesthetlc on Unes already advised. 

Case 1, WTiete there appears to be on osteomyelitis of the lower 
end of the right femur and distension of the left ankle joint, careful 
examination should be made of the left tibia to endeavour to elicit if 
this bone is tender. If it is not tender, the ankle joint is aspirated and 
splinted. Operation is performed on the right femur. If the left ankle 
continues to be distended and signs of osteomyelitis in the tibia appear 
two or three days after the primary operation on the femur, the tibia 
must then be opened. 

Case 2. If at the time of the primary examination the tibia was 
tender, the ankle joint is aspirated and the tibia opened at the same 
time as the operation on the femur. 

Unfoxtimately patients who have a second bone focus or arthritis 
away from the primary bone at the time of the onset of the disease 
frequently devebp other compUcatioDS either in hone, myocardium or 
kidneys. On the other hand, it is not unconuuon to see boys and 
girls of about the age of twelve develop, about a week after the opera- 
tion for osteomyelitis, sub-acutc osteomyelitis of four or five bones ; 
consequently, when the secondary bone abscess develops a week or 
more after the primary one, if the patient’s general condition is not 
serious, it may be wise to delay the operative procedure on the second 
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bone affected for twenty-four or forty-eight hours. If this is done, 
two foci can be dealt wth at once, and there is no reason to suppose 
that the delay has been the cause of the other foci, for they were pro- 
duced by the general infection rather than by re-infection from one of 
the abscesses. 

At times, when the patient appears to be recovering well from the 
primary osteomyelitis, uifcction of a low grade type will appear some 
weeks later in five or six bones at the same time. This is always 
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associated with a further rise of temperature, and the decision as to 
whether each focus should be opened as soon as it appears, or if opera- 
tion should be postponed for a day or two, must depend on the patient’s 
general condition. 

AVhen the primary operation for osteomyelitis is carried out, the 
operator always hopes that this will be the only manifestation of the 
septicaemia. When this is the cose, the prognosis is not so serious 
except in the very acute haemolytic streptococcal cases. Except in the 
latter tj^e of case any type of operation will probably save the patient’s 
life, but skilful operating and immobilisation oi the limb will save 
the patient months of convalescence and secondary operations. The 
vot. n. — 3 IT • 
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dangers of septicffimia and the ^verity of complications add to the 

difficulties of many cases of osteomyelitis. 

Typhoid Osteomyelitis. The inflammation of bone resulting from 
organisms of the bacillus coli group is most freq^iiently seen as a com- 
plication of typhoid or paratyphoid fever. It may occur three or four 
weeks after the onset of the disease, but is more usually seen a year 
or more after recovery from the fever. The osteomyelitis usually 
attacks the tibia or ribs and the condition is sub-acute. Extensive 
necrosis of bone does not occur. An abscess between the periosteum 
and the bone is most commonly found. Such an abscess may contain 
a pure culture of bacillus typhosus or bacillus paratyphosus, or a 
mixed infection with pyogenic organisms may be present. 

The patient may have slight malaise with aching pain in the bone. 
The skin may he tender and cedema may be present. Deep pressure 
may cause pain. X-ray examination shows erosion of the bone and 
some new bone formation at the edge of the abscess. There is a history 
of the fever and a Widal reaction is generally positive. 

Treatment consists in incision of the abscess in the case of the 
tibia ; in the case of a rib, if this is considerably eroded, a subperiosteal 
resection of the afiected area of rib should be carried out. Further 
trouble does not arise at the site of the disease. 

OsteomyeUtis of the spine due to typhoid fever is very rare. It may 
affect the greater part of the spine, but seldom results in abscess 
formation. 


CHRONIC rVOGENIC OSTEOIIYELITIS 

(1) Diffuse or osteo'periostitis, 

(2) Resulting {torn acute osteewyelltis fsee page 

(3) Bcodie’s abscess (see page 3424). 

(1) Diffuse, or osieo-periostitis^ is a sub-acute or chronic inflam- 
mation occurring in adults. It most commonly affects the larger limb 
bones, particularly the femur and humerus. There is a diffuse thicken- 
ing of the bone involving its whole circumference. A portion or the 
whole length of shaft may be affected. The margin of the s^velling 
invariably slopes gradually down to the normal bone. 

The symptoms of this condition are : An aching rather than a pain 
in the limb, and periodic attacl^ of malaise may be present. During 
the activitj’ of the inflammation there is tenderness on deep pressure, 
but at times this may be absent. The X-ray e.xamination shows new 
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The diagnosis of fracture should not be difficult owing to the history 
of injury and the X-ray appearance of the site of the fracture and 
callus formation. Certain rare cases of excessive formation of callus 
lead to the greatest difficulty, and a biopsy may be necessary to com- 
plete the diagnosis. Syphilitic periostitis is seldom limited to one bone. 
Nodes are likely to be present on other bones, and if the condition of 
(lifiuse periostitis has affected one half of the bone, there is often another 
area of the same bone afiected. The Wassermann reaction will be 
positive and other signs of syphilis may be present. Osteitis deformans 
may afiect one bone only and then usually affects the whole length of 
the bone, but thickening may be limited to a part of the shaft in the 
early stage of the disease. Pain, tenderness and oedema are often 
found. Curvature of the shaft of the bone may be seen in Paget’s 
ebsease and syphilitic osteitis, but not in the case of chronic pyogenic 
osteomyelitis. The two former conditions are often recognisable by the 
loss of the crest of the tibia, for as the tibia becomes enlarged the bone 
tends to become rounded. In Paget’s disease, if one bone only is 
affected it is usually the tibia, femur or ulna ; sometimes tlwec such 
bones arc affected. In one type of the disease many bones are involved, 
usually in late middle age. 

The diagnosis of osteomyelitis from sorconia is particularly difficult 
in the femur and humerus. The increase in the size of the bone is more 
rapid in sarcoma and the patient becomes ill more quickly. The edge 
of the swelling is nrore sharply defined, but heat, tenderness and pain 
ore similar in the two conitions. In this type of osteomyelitis the 
leucocjde count is usually raised, but seldom to any extent, and in 
sarcoma it is usually normal. Tbe X-ray appearance of an osteogenic 
sarcoma is characteristic, in that the new bone formation is at right 
angles to the shaft of the bone, whereas in osteomyelitis the bone laid 
down is parallel to the shaft. However, in tbe destructive type of 
sarcoma in which there is destruction of the medulla and compact 
tissue, the appearance of rarefaction is not imlike that of some cases of 
osteomyelitis. LikeuSse new bone may be laid down in this tj’j)c of 
sarcoma parallel to the shaft at the edge of the tumour. A certain 
diagnosis can only be made by biopsy, A piece of bone is removed, 
culture taken from this, and microscopic examination made of tissue 
which may be granulation tissue of osteomyelitis or sarcomatous 
materia!. In most cases a correct diagnosis will be established by this 
means, but the author has seen two cases in which the cultures were 
sterile, and the tissue removed was not characteristic of either condition, 
for it contained plasma cells in large quantities. Doubt was only 
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cleared up by the subsequent history of the two patients, the 
cases proving to bo chronic osteomyelitis. It is probable that the 
microscopy of sarcomatous material will be definite, whereas doubt 
is likely to arise when the tissue is from a bone affected with chronic 
osteomyelitis. 

Treatment. Operative treatment is indicated. The whole length 
of the area affected should be exposed and the “ gutter operation ” 
described above should be carried out and the limb immobilised at the 
time of operation. The wound will take a long time to granulate up, 
but if a short gutter only is made when eight inches of the bone are 
affected, further trouble will occur in that bone. The wound may heal 
by granulation or secondary suture may be employed. In the case in 
which a short gutter has been made, it is not uncommon to find that a 
“ flare up ” occurs some months or a year after the healing of the 
wound. This is only avoided by sufficient drainage in the first place. 
Experience shows that if one “ flare up ” occurs, this may be followed 
by others in the course of the next few years. 

(2) Chronic osteomyelitis resxtUing from acute osteomyelitis. Stress 
has been laid on the importance of the primary operation for acute 
osteomyelitis because the changes occurring in the bone, which has 
been treated inefl[icicntly, may affect the whole of the shaft and lead 
to necrosis of bone, not only during the months subsequent to the 
attack, but at varying periods of the patient’s life. In the first case, 
this is 8ho^vn by failure of the wound to lieal, and in the second case by 
periodic formation of abscesses associated with separation of sequestra. 

A case of osteomyelitis may be said to pass into a chronic stage if 
the sinus persists at the end of three months. The pathological changes 
present at the end of this period are ; 

(а) The formation of an involucrum (new bone formation under 
the periosteum). 

(б) The separation of sequestra (dead portions of compact tissue). 
A sequestrum may consist of the whole of the diaphysis or one or more 
pieces of compact tissue. 

(c) The persistence of sinuses through holes in the involucrum 
termed cloacce. These persist while sequestra are present surrmmded 
by granulation tissue and are indications of “ foreign body tissue ” in 
the limb. Such a sinus may periodically close up, but an abscess may 
subsequently form and burst throt^ the old scar. 
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If a pTobe is passed into a sinus, a sequestrum may be felt if it is 
near the surface or when a probe is passed (with considerable skill) 
into the cavity in wliich it is lying. Bleeding almost invariably occurs 
from the granulation tissue. 

The X-ray examination is essential before deciding the correct 
treatment. Tlie X-ray nill show the extent of the involucrum and the 
situation of sequestra. It may be difficult to tell if the sequestra have 
separated. The interpretation of skiagrams of ostcomyeUtis is more 
difficult in the case of small bones such as those of the fingers than in 
the case of large limb bones. It is important to recognise if portions of 
the compact bone are being reintegrated into the new shaft. 

Treatment. As soon as it is established that sequestra are loose, 
these should be removed. The prindples of the operation are : 

(1) The approach to the bone should be through old sinuses. 

(2) The opening into the bone should expose all bone cavities. 

(3) All sequestra should be removed. 



ORTHOPEDICS 


3423 




IO4O.— Duqriu or 
Chromic Ostboutklitu or 
me Tibia. 

A Ottnnlauca tt«su« in 
6one caritj. 

B. frqsMtn. 

C. Inrolucrum. 


Xbfr dottrd line rrprerent* 
tbe arra of bona rrmoved for 
complrto eradication of tha 
affected area ao as to make a 
I [pond-ahaped depreaaion. 


Ftg. 1333 — OsTEOMYtims or Loweb Ifiur 
orFEsroK, SHOircra ExTtjrstTBMEDrLLaBV 
IxTECTiov a^n SEgoisrsancw. 

This case bad had a numbei of ofieraticnu for 
remoral of teqQcstra, but infection pentsted. 

(4) A plastic operation should be performed on the bone in such a 
way as to allow overlying tissues to fall in. 

(5) The above should be carried out by such means as will prevent 
further necrosis of bone. A tourniquet should be used whenever 
possible for the operation. 

If several sinuses are present, the correct course to adopt is to 
expose the shaft of the bone on the ideal side of the bone, provided a 
sinus is present there ; for instance, in the case of chronic osteo- 
myelitis of the lower half of the femur, if a sinus is present on the inner 
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side and outer side, the smus on the inner side should be neglected 
and the hone opened on the outer side. tVTien the periosteum has been 
exposed this is incised round the cloaca and the incision is then carried 
up and dovm the bone and the periosteum is raised hy an elevator. 
The hone is then removed -with a gouge so as to expose the vrhole of 
the abscess in the centre of the shaft. The sequestra are removed , 
the cavity in the bone is then made into a pond-shaped depression. 
This can usually be done hy removing two-thirds of the circumference 
of the shaft ; the edges of the depression must be sloping, for it is 
necessary to allow the overlying tissues, particularly muscle, to fall 
into the cavity. XVhen the pond-shaped depression has been made, 
the wound is filled with spirit which is then absorbed on gauze, before 
it is filled up with flavine ; this is subsequently removed with gauze. 

Two alternative courses now axe possible : 

(а) Fixation of muscle into the cavity with closure of the wound. 

(б) Packing the wound with flavine-paxafSn-vaseline. 

The former is usually satisfactory when the abscess cavity has 
existed for some time and there is not extensive granulation tissue ; 
the latter is advisable in children and in adults, when a “ flare up " has 
recently occurred. Secondary suture may be possible when the packing 
is used or it may he wise to allow the tissues to granulate up. 

AVhen. the subcutaneous surface of the bone has been opened, the 
pack is essential. 

Immobilisation of the limb is essential after the operative procedure. 

(3) Brodie's Abscess. A local sub-acute or chronic abscess may 
develop in a bone without a previous attack of acute osteomyelitis. 
The condition is due to an infection with the staphylococcus and may 
he secondary to staphylococcal infection of the skin or another part of 
the body. This condition diSers from an abscess resulting from an 
acute attack of osteomyelitis, in that there has never been an acute 
inflammatorj’ condition present. The infection in the bone has a 
tendency to periodic exacerbations. 

It is most common in young adults and there is often a history of 
injur}' to the limb. The abscess is most commonly situated in the 
metaphysis of the head of the tibia or lower end of the femur. The 
lower ends of the tibia and radius and the upper end of the humenis are 
less frequent sites. Examination of a bone affected shows a condition 
vary'ing with the length of time the abscess has been present and with 
the stage during which the bone is examined. There is inflammation of 
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the periosteum so tlmt new bone is formed beneath it, usually on one 
side, but sometimes all around the bone. The abscess cavity may con- 
tain pus from which the staphylococcus can be obtained or the pus may 
be sterile ; during the quiescent stage, the abscess cavity contains 
granulation tissue or even serum and may have a fibrous wall. Necrosis 
of bone is rarely seen. Occasionally the pus spreads through the 
compact tissue under the periosteum, and if it bursts through this an 
abscess is formed outside the bone. 



Symptoms and Signs. The general condition of the patient may be 
afiected by periodic attacks of general malaise. 

The usual complaint is one of a dull ache in the limb which is worse 
at night and usually intermittent. There is usually cedema of the shin 
and tenderness on pressure ; enlargement of the circumference of the 
bone may be present around the abscess j the skin is seldom inflamed 
unless pus has reached the periosteum. These signs may disappear with 
rest and recur at intervals. An efiusion into the neighbouring joint is 
frequently present. 

The X-ray examination is characteristic. There is a central area 
of rarefaction in the bone with new bone formation under the periosteum 
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around the abscess and spreading np and down tbe shaft. If the con- 
dition has been present for some months considerable sclerosis of the 
bone around the abscess may be present. 

The differential diagnosis in the early stages may be difficult. IVhen 
the aching pains begin, physical signs may be negligible, and the con- 
dition may be confused with rheumatic pains or considered to be the 
result of an iniuiy. Later, when changes ate present in the X-ray, it 
is necessary to determine if the condition is due to a staphylococcal 
abscess, tuberculosis, or sarcoma. A wlute blood count may be of 
assistance, but often it is only possible to separate tubercle from the 
pyogenic infection by examination of the contents of the abscess. 
Central sarcoma can usually be diagnosed from the skiagram, hut a 
biopsy may he necessary. 

Trealment. It should be appreciated that this condition differs 
from a chronic abscess following acute osteomyelitis, in that sequestra 
are not formed. There are two popular methods of treatment : 

(o) drilling holes into the abscess cavity, or 
(6) exposure of tbe ca\'ity and its obliteration. 

The advantage of the first method is that the operation is small, 
and it relieves symptoms, but as the cavity is not obliterated necrosis of 
bone is liable to occur around its wall and further operative treatment 
is usually necessary. Although the second method necessitates a large 
operation (and there may be a much longer convalescence) it cures the 
condition ; consequently, this second method is advocated. 

Operation for chronic abscess at the hirer end of Oie fenmr. A tourni- 
quet is applied. A vertical incision is made on the outer side of the 
femur down to tbe bone, the periosteum is incised, the lemur is opened 
n*ith a gouge and the abscess exposed. This is completely removed 
and the bone levelled off above and below so that a saucer-shaped 
depression remains. The wound is washed out with alcohol and then 
with flavine. Muscle is stitched into the cavity, or if this does not 
appear to fill up the cavity, a flap may be turned dorni from the muscle 
which \rill fit into the cavity. Tlie wound is closed and the limb 
splinted for a month. 

Operation for chronic abscess a* tke hirer cni of (he tibia. A 
tourniquet is applied. A flap of skin is turned up over tlie subcutaneous 
surface of the tibia. The base of the flap is in front of the leg and the 



OKTHOP^BICS 

convexity of tlic incision will be behind the j)osterior 
surface of the tibia. Tlie bone is opened and the 
abscess can be dealt with in a similar manner to 
that described for the same condition in the femur. 
The slan flap is then sutured back so that it will 
fall into the bone. A small drainage-tube is inserted 
to prevent tbe formation of a ha^matoma. A pack 
of gauze is rolled up and placed on tbe flap of 
skin to press tbe skin into the bone cavity before 
the wool and bandage are applied. The limb is 
splinted. The drainage-tube is removed in forty-eight 
hours. The patient is not allowed to walk on the limb 
for six weeks. 

It is not necessar}’ in this case to use a flavine 
pack and to allow the wound to granulate up, as union 
by first intention is usual if the cavity has been dealt 
with thoroughly at the time of the operation. 

If the operation for chronic bone abscess necessitate 
of a considerable area of tbe nictapbysis before the 
joined the shaft, irregularity of bone growth will occur. 
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CHAPTER IV 
Acute Aethritis 

iNFLAiiMATiON of a joint is called acute ot sub-acute according to the 
virulence of the infection. The infection ia carried to the joint ' 

(1) By the blood stream (as in septicjemia) ; 

(2) By a -wound (as a compound fracture extending into the joint 
or a bullet wound), or 

(3) By spread from a neighbourmg infected area (as in osteomyel- 
itis). 

The organisms causing tbc condition are most commonly the 
streptococcus and staphylococcus, less commonly the pneumococcus 
and gonococcus, and rarely the o^anisms of the typhoid group and 
dysentery. The arthritis produced by rheumatism and tubercle is 
not considered here. 

The condition is always serious, often -with regard to life and always 
with regard to the future efficiency of the joint. Any joint may be 
afiected, and although the danger to life is equally great in children 
and adults, a more efficient joint is likely to follow an acute arthritis in 
childhood than in adult life. 

Symj)toms and Signs. 

(1) General condition. There is the onset of an acute illness or, if 
the condition has arisen secondary to such a condition as osteomyelitis, 
a severe exacerbation of symptoms may occur. There may be rigors, 
and the temperature may be raised to 105®, and pulse to 120 or more in 
a child. The patient may sweat and have a dry tongue, etc. The 
symptoms -will be less severe in the milder type of artliritis such as that 
due to a slightly infected needle entering the joint. 

(2) Pain in the joint or referred in tlie course of a nerve. Swelling 
of the joint and dUtension with fluid. 

(3) Stiffness and limitation of movement. 

3428 
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The joint inny liavo large veins over it, and be hot and tender to 
toucli. Every movement may bo extremely painful. A leucocytosis of 
16,000 and more is usually present, the inorease being due to poly- 
morphonuclear ieucocytes. 

Diaff)}osis. At times this may be difficult. When it is known that 
the patient has a scpticrcniia and acute symptoms arise in the joint, 
there is little difficulty about the diagnosis. In those cases in which 
there has been a small puncture wound of the joint, such as by a needle, 
or when infection has possibly spread from a neighbouring focus into 
tlie joint, doubt may arise as to whether the effusion is serous or 
purulent. If there has been a rise in temperature coincident \nth the 
distension of the joint, the joint should be aspirated to ascertain the 
nature of the fluid. When there is an open wound into the joint 
associated with a high temperature, there can be little doubt about the 
infection of the joint. 

Some of the cases which give rise to great difficulty in diagnosis 
are those in which the onset of symptoms is not very severe, particularly 
when an osteomyelitis, undiagnosed, spreads into a joint. It may be 
difficult to determine from the clinical signs whether the condition of 
the joint is due to rheumatism or to tubercle ; when they have been 
excluded it may not be easy fo determine that osteomyelitis is present 
and is the cause of the arthritis. The presence of leucocytosis will 
indicate the presence of pus in the body, but does not necessarily imply 
that the swollen joint is infected. The deciding factor must be examina- 
tion of the joint fluid. 

Aspiration. A large-bore needle, such as is used for lumbar puncture, 
is fixed to a 20 cc. Eecord syringe and passed into the joint cavity. 
Any fluid aspirated is transferred into a sterile test-tube, so that the 
pathologist can inform the surgeon of the organism present and possibly 
of the extent of the severity of the infection. 

If it is necessary to give the patient an anesthetic to carry out the 
fixation of the joint, aspiration should be performed under an anes- 
thetic. However, if there is doubt as to whether any splinting or any 
operative procedure is required, the joint is aspirated after anes- 
thetising with novocaine an area of skin the sise of a three-penny bit. 

This means of diagnosis is easy in certain joints such as the knee 
and elbow, but in the case of the hip and shoulder an element of doubt 
may arise as to whethc r there is fluid in the joint, OAving to the difficulty 
of determining if the i.eedle has entered the joint. In those cases an 
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exploratory operation may be necessary to determine if acute arthritis 
is present. 

Treatment. The treatment is described most easily if the knee 
joint is taken as an example of the treatment of an acute arthritis. 
In riew of the fact that infection of the knee joint is as frequent as 
that of any other joint, there is no hesitation in adopting this course. 

If the primary focus of infection is present, this should be treated 
efficiently. If surgical procedures have already been adopted in con- 
nection with tills, focus, it should be further reconsidered and free 
drainage established. For instance, if the patient has a whitlow or an 
osteomyelitis in the arm and develops a suppurative arthritis of the 
knee joint, the whitlow or osteomyelitis should be dressed under an 
anffisthetic to ensure that adequate drainage is occurring. Likewise if 
infection has spread from the tibia into the knee joint, adequate 
drainage of the tibia should be provided. In the case of penetrating 
wounds (e.g. bullet wounds) primary excision of the wound should be 
carried out as a preventive measure ; a similar line of treatment should 
be adopted in wounds such as are caused by machinery and road 
accidents. The treatment of the joint itself depends on the general 
condition of the patient and the nature of the fluid in the joint. 

‘Whichever of the following surgical procedures is necessary it should 
bo associated ynth Jixalion of (lie joint by means of extension. Skeletal 
traction should not be employed ; the fixation is best achieved by 
placbg the limb on a Thomas’s splint which has been slightly flexed 
at the knee and by applying to the leg some form of adhesive strapping 
to which is fixed webbing, and thence by a wooden stirrup and cord to 
the end of the splint. The objection to skeletal traction in these cases 
is that an infective osteomyelitis is prone to occur in the bone through 
which the pin or wire is inserted. 

(1) Aspiration. This is used for diagnosis as has already been 
described ; it is of value as a therapeutic measure in cases of sub-acute 
and mild acute arthritis, such os those occurring after a puncture by 
a needle, in scpticicniia of low grade virulence, and in joints when 
infection has arisen subsequent to operative procedures on the joint. 
Unless the patient is very ill, aspiration should be adopted invariably 
in the early stages of an acute arthritis except when infection is drain- 
ing into the joint from a neighbouring focus and when there is already 
an open wound into the joint cavity. Aspiration may be repeated if 
the condition has improved, such as is Bho^vn by a fall in temperature 



ORTHOPTICS 3431 

after eacli aspiration, but if repetition appears necessary at sueb a 
short inter^'al as 48 hours, it is unlikely to relieve the condition. 

(2) ArlliTotomy. Indications for this operation are : 

{«) Severe toxoimia due to the arthritis or to the combination of 
the arthritis %nth serious intcrcurrent disease such as diabetes ; these 
conditions arc most often present in elderly people and in cases which 
have been left untreated for some days. 

(b) Pailurc of aspiration to relieve the condition. 

(c) In certain cases of penetrating wounds. 

(d) "Wljen infection is draining into the joint from a neighbouring 
focus. 

(c) A sudden exacerbation of sjunptoms and signs. 

(/) As a means to diagnosis in certain joints, e.g. hip. 

Operation for arthrolomy of the hice joint. Two incisions are made 
into the knee joint, one each side of the patella in the long axis of the 
limb. Each incision is three to four inches in length and placed one 
inch to the inner and outer side of the patella, the lower ends of the 
incision being further from each other than are the two upper ends. 
^Vhen the sl^ and subcutaneous tissues have been divided the small 
vessels arc picked up, and the capsule and synovial membrane are 
divided slightly nearer to the patella than the original line of the skin 
incision. The contents of the joint arc allowed to flow out. Any vessels 
which require ligating are attended to and a sterile dressing is applied. 
The limb is then fixed on the splint as has already been described. The 
dressing is changed every three or four days, but not at more frequent 
intervals unless there is some particular indication for so doing. 

Modification of the incision. If there is a wound over the joint, the 
incision must be modified so as to enable the wound to be excised. 
Posterior drainage of the knee joint is not advocated except when an 
abscess is pointing in or about the popliteal space. If it is necessary 
to drain the femur or tibia at the same time, these incisions may have 
to be modified. In the chapter dealing with osteomyelitis, this matter 
is discussed. 

The reader is referred to other books on surgery in deciding the 
incisions for arthrotomy of other joints. The general rule is that in 
most joints dependent drainage is described, and whenever possible 
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the incision is made over the area of greatest swelling and planned so 

as to avoid vessels, nerves and tendons. 


Drainage and ^nftseph'cs. The insertion of nibber or other dramap- 
tubes into a joint is not advocated. They seldoio perform the function 
of draining the joint after a few hours, and stifi joints are more frequent 
after the use of drainage-tubes than othe^^vise. If the edges of the 
wound will not remain open to allow drainage of the joint, it may be 
advisable to place rubber tubing or rubber dam down to the synovial 
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membrane ; this should not be necessary in the case of the Imee joint, 
for the planning of the incision should provide for the wound remaining 
open ; if the wound will not remain open at the end of the operation, 
one stitch is placed to fix the synovial membrane to the edge of the 
wound and so make the drainage possible. In the case of the hip and 
shoulder, it is generally nec^sary to pass a tube down to the joint. 


Irrigation of the joint. At the time of operation, irrigation of a 
joint \vith antiseptics, whether it be perchloride of mercury, eusol or 
is probably of no advantage and may be detrimental to the 
condition of the joint. Irrigation ivitli saline is only advised when 
there are large pieces of lymph in the joint which are difficult to remove. 
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Post'operativc treatment of the wound by syringing witii antiseptics is 
of no value. In these cases no advantage seems to follow the use of 
antiseptic dressings instead of sterile gauze. 

In association ^\*ith the surgical treatment, it is the tendency to 
employ aids to the patient’s power of resistance. Amongst these the 
most notable are polywalent anti-streptococcal serum and inmmno- 
transfusion. It is difficult to estimate if these methods of treatment 
are of value, but no reliance can be placed on the therapeutic effect of 
injections of antiseptic chemicals into the blood stream. 

After-Treatment. A^’lien the patient is out of danger and the tem- 
perature normal subsequent to arthrotomy, the wounds over the knee 
tend to heal quicklj*. The extension should be left on the knee for 
three weeks after the woimd has healed, and no attempt should be 
made to move the knee during this period, but movements of the ankle 
and toes should be encouraged. At the end of this time, all the 
extension apparatus should be removed and the limb cleaned, but the 
Thomas’s splint should still be retained in position. Daily massage for 
the leg and thigh and faradism to the quadriceps should be commenced. 
If the patient is well in himself, the splint can be removed in another 
ten to fourteen days and he can attempt voluntary movement of the 
knee joint. The patella should be moved from side to side, but no 
massage should be employed round the joint itself. As soon as be is 
well enough to get up, weight bearing is encouraged and physical 
exercises to regain movement in the joint. If the patella seems fixed 
to the femur or no movement at all appears possible between the femur 
and tibia, an X-ray photograph should be taken to ascertain if there 
is bony muon. 

Results. Septicsemia and pyjemia may cause early death, par- 
ticularly when the condition is due to a hjemolytic streptococcus. In 
the rare cases when there is prolonged suppuration from a number of 
joints the patient may succumb to lardaceous disease. 

Children frequently recover full movement after this operation, but 
the extent of movement which adults obtain varies from none (bony 
ankylosis) to nearly full movement — ^which is rare. The joints which 
remain painful afterwards are those which acquire five or ten degrees 
of movement. ^Vhen limited movement persists and there is no bony 
union, the question arises as to whether manipulation should be carried 
out to break down the adhesions or whether arthroplasty should be 
contemplated. 
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Pathological dislocation is not an uncommon complication to acnto 
arthritis in the hip joint in children, but is nncoiraon in other joints. 
Its occurrence is largely due to distension of the joint before adequate 
Splinting is applied. 

Ampuiaiim of the Unfortunately wten tte septicffimia is of 

a severe nature and tie patient’ & poNver of lesistance small, arthrotomy 
is not successful in relieving the condition. Persistence of a high 
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temperature, rapid pulse, and possibly tlie development of an abscess 
elsewhere, may necessitate amputation of the limb. This operation is 
carried out in cases of suppurative arthritis only as a life-saving measure. 
It should not be delayed to such an extent that the patient is unable 
to stand the shock of the operation. 



P>’EUMOCOCCAI» ARTHRITIS 

This condition is uncommon and may occur (1) as a primary 
condition, or (2) as a secondary condition complicating an attack of 
lobar pneumonia. 

(1) As a so-called primary condition, it is most frequently seen in 
children when the source of infection is probably from tonsils or an 
otorrbwa. An acute or sub-acute arthritis is usually present in the 
knee joint, but two or more joints may be affected. The physical signs 
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ftre those of acute arthritis, and the nature of the infection is discovered 
by finding the organism in the fluid aspirated from the joint. Although 
the fluid may be serous and become absorbed, at times the pus is thick 
and such an acute arthritis usually ends in suppuration. The articular 
cartilage may not be affected and a movable joint may result. 

(2) Secondary arthritis. This is usually seen in adults •when a large 
joint is most often affected during the later stages of lobar pneumonia. 
At times an acute arthritis may occur as part of a general pneumococcal 
infection. The condition is seldom limited to synovial membrane so 
that the articular cartilage becomes eroded ; the pus is likely to be 
thick and creamy. The prognosis in tbis condition is serious. 

Treatment. The treatment is that of any other form of acute 
suppurative arthritis. The condition in children is likely to react to 
aspiration, but this uill not be the case in adults. 

ARTHRITIS OF SPECIHC FE\T:BS 

Scarlet fever. A mild arthritis usually affecting the shoulder or 
elbow may occur during the first two weeks of this fever. If the joint is 
put at rest, the effusion is likely to absorb. However, an acute sup- 
purative arthritis, particularly of a large joint, may occur during the 
illness which presents all the signs and dangers of a streptococcal 
arthritis. The treatment of this condition does not differ from that of 
other forms of acute arthritis. 

Rare cases are reported of acute arthritis occurring during measles, 
small-pox and diphtheria. 

GOXORRHCEAL ARTHRITIS 

Arthritis complicating gonorrheeal infection of the urethra or con- 
junctiva may be : (1) sterile, (2) due to gonococcus, (3) resulting from 
the gonococcus and other organisms, or (4) due to an infection by the 
staphylococcus or streptococcus. 

The intensity of the condition varies enormously. Four clinical 
types are usually described : 

(а) In the mildest form there are painful joints and ligaments ; 
tenderness about the feet and tenosynoritis are often present. 

(б) Sub-acute arthritis of a number of joints which show distension 
with fluid. 
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(c) Acute arthritis without suppuration. This condition may he 
iatra- or peri-aiticiilar. 

Tke joints afiected are generally those which are used most by the 
patient, so that a stoher is likely to be affected in the aim joints. On 
the other hand, many joints of the body may show si^ of inflammation 
so that it may be designated a poly-articular arthritis. 

Sig}is and Sytuptoms. The patient feels ill and has a high tempera- 
ture. The joints aSected are very painful. The skin is hot and red ; 
cedema is often present. The joint is distended and movements limited 
and painful. 

{d] Acute suppurative arthritis may occur which presents the 
signs and symptoms of any case of suppurative arthritis. The course 
and treatment of this condition is similar to that of any other case of 
suppurative arthritis. 

Treatment. The general treatment consists in treating the primary 
infection. The pain is relieved by salicylates, but the drug does not 
have any effect on the course of the disease. 

Local Treatment. When there is an acute suppurative arthritis the 
joint should be treated by aspiration, arthiotomy if necessary , and splint- 
ing as has been described above. If the condition is non-suppurative, 
immobilisation by splinting is essential while the joint is painful and 
for two weeks subsequent to the disappearance of acute symptoms. 
Splinting is then carried on for the night only, but the patient is 
encouraged to move the joint by day, radiant heat and faradism for the 
quadriceps being employed. Owing to the formation of adhesions in and 
around the joints, there is a great tendency to stiffness. Manipulation 
under amesthesia should not be employed for at least eight weeks after 
the cessation of acute symptoms. Manipulation is likely to he of value 
in those cases in which some voluntary movement has returned. Only 
a slight increase in movement is aimed at by the first manipulation, and 
then physical treatment should be continued ; if the joint is put 
through its complete range of nonnal movement under the amesthotio, 
it is likely to become still. Subsequent manipulations may be necessary. 
Manipulation should not be carried out if an X-ray photograph shows 
destruction of articular cartilage. 



CHAPTER V 

Open or Compound Fractures 

Industrial and road accidents produce this type of fracture bo fre- 
quently that adequate knovrledge of its treatment is as essential to the 
general practitioner as it is to the surgeon. The problem of the treat- 
ment of the fracture is complicated by a wound extending to the site 
of the fracture, and often other wounds are present on the limb. 
Efficient treatment converts the open fracture into a closed or simple 
fracture at the earliest possible time- Delayed or inefficient treat- 
ment may be followed by suppuration of the wound, necrosis of bone 
at the site of the fracture, formation of sequestra, delayed or complete 
non-union and often mal-union of the fracture. In addition, the patient 
has a prolonged and painful illness, during which there is a severe risk 
of septicemia or pyaemia arising owing to absorption from the infected 
wound. Such grave complications necessitate exceptional skill to save 
the limb and often the patient’s life. 

Open fractures are almost invariably caused by direct violence, so 
that the object hitting the limb is usually the cause of dirt or clothing 
being driven into the wound it produces. A few open fractures occur 
owing to the end of the broken bone being pushed through the skin. 

A classification of open fractures is made for convenience and 
corresponds approximately to their severity. 

(1) A slit or puncture due to bone. 

(2) Small or moderate laceration associated with comminution of 
bone. 

(3) Extensive laceration with bone involvement. 

(4) Gunshot wounds of bones. 

Pathology. The common organisms gaining entrance to wounds 
associated with open fractures are the staphylococcus, bacillus coli 
commimis and the anaerobic organisms, bacillus Welcliii and tetanus 
bacillus. AVhen the streptococcus is present in this type of woimd, it is 
generally due to secondary infection. 

3^37 
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If an open fractnie is wntTCftted it may remain clean ; but usually 
this is not the case. Infection is most prone to occur when a foreign 
body such as clothing is present in a wound containing a lot of blood 
clot, particularly if the opening of the wound is plugged up. The plug- 
ging up of the wound by clot or foreign body tends to produce gas 
gangrene, if anjerobic organisms are pre^nt, whereas if pus-forming 
organisms multiply, pus is formed and there is a tendency to pocketing. 
This is frequently followed by prolonged suppuration and necrosis of 
bone, septicemia often becoming a complication. 

General Treatment. All iniuries of bone with laceration of the skin 
should be treated in a building having good surgical accommodation 
and an operating theatre. 

An anffisthctio should be administered to every patient suffering 
from an open fracture of a Urab bone except in fractures of the fingers 
and toes, and even these often require it. If the patient is suffering from 
shock or hemorrhage, this must be treated before any local treatment 
is employed. The most valuable treatment for shock is the provision 
of heat and fluid. The former is provided most efficiently by hot 
blankets and a radiant heat bath. Fluid is supplied by the application 
of saline, preferably subcutaneously or by the bowel, and in the more 
severe cases by blood-transfusion. 

If there is doubt as to whether the patient is suffering from shock 
or not, treatment for shock should bo applied. Anti-shock treatment 
should not take more than two hours. One’s aim should be to have the 
patient ready for the administration of the anesthetic vrithin six hours 
from the time of the injury, realising that the sooner the limb is treated 
the better, but in no way neglecting the treatment of the general 
condition. "With regard to the ana^tbetic, gas and oxygen is the ideal ; 
an anoesthctic of the barbiturate group is not contra-indicated in any 
but the elderly in this type of injury. Ether is satisfactory, but 
chloroform should be avoided. As soon as the patient is anaesthetised, 
anti-tetanic serum is administered. 

Special Trealment. Probably the most common of the serious open 
fradurcs is that of the shaft of the tibia, with which is usually associated 
a^ simple fracture of the fibula at about the same level as the fractured 
tibia or at the neck of the fibula. Hie treatment of this type of fracture 
will be described, and any other open fracture can be treated on 
similar lines. 
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OPEN TRACTURE of THE SHAFT OP THE TIBIA 

These cases are seen first by doctors when some preliminary first 
aid treatment has been carried out, such as the application of a dressing 
and splinting, possibly by tying the two legs together. Providefl 
severe shock is not present, the clothing over the leg should be cut up 
sufficiently to expose the injury. 

If the diagnosis is obvious, a dressing should be placed over the 
wound and lightly fixed on, and the patient removed to the X-ray 
room with hia clothes on, Sliock or severe injuries such as a fracture 
of the skull, or abdominal or chest injuries are the only contra-indication 
to this procedure. 

After antcro-postcrior and lateral skiagrams arc taken, the patient 
is moved to the ward, u'here he is prepared for the operating theatre. 
The clothing should be left on the injured limb. As soon as this is 
accomplished, ho is taken to the operating theatre and anassthetised. 
If a portable X-ray apparatus is available, this can be employed in the 
operating tlioatrc. By this means the patient is saved the journey to 
the X-ray room and the skiagram can be taken after the patient is 
ancesthetised, and developed forthwith. 

Operative Procedure. Before the operator has washed up, he should 
cut off and remove all clothing from the limb, together with the first 
aid dressing. 

The limb from the middle of the thigh downwards, including the 
toes, should be scrubbed with ether soap and a nail brush. The part is 
shaved and soap removed by a dry swab ; the limb is washed with 
surgical spirit and placed on a sterile tow'el. 

The operator then washes up and cleans the leg and foot again 
with spirit, and arranges the towels. A gauze swab is placed in the 
wound to stop the ooze, and this part of the leg is covered with a towel. 

An extension pin' is put through the os calcis and a stirrup fixed 
over the ends of the pin. A thin strip of gauze soaked in Friar’s balsam 
is placed round the edge of the pin where it pierces the skin, and a 
towel is wrapped round the foot. 

The treatment of the wound is now carried out by the procedure 
termed “ primary excision of the wound.” This consists in removal 
of one third of an inch of skin from around the wound and a similar 
area of subcutaneous tissue. This should be cut away with any loose 
tags quickly and deliberately and in one piece. Torn pieces of muscle, 

* Steittinann’s pin ot Kiischner’s wire. 
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tags of peTiosteum, and fragments of bone wbicb are visible in the 
wound without any periosteal attachment are removed. The wound 
is cleared of all blood clot, dried, washed out ■with spirit and then 
with fiavine 1 in 1000. No catgut should be used in the wound unless 



hajinorrhage is severe. Interrupted ailkworra-gut sutures are put 
through skin and all the tissues that have to be drawn together and 
tied so that the skin edges are well everted. One stitch ever}' half inch 
should suffice and every eSort should be made to avoid any tension. 
(For exceptions to closing the wound, see below.) The xcound is painted 
mth spirit and a temporary' dressing applied and fixed wth a bandage. 
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The limb is now put on the splint. The easiest splint for the 
patient’s comfort an^l the siirgcon*s cotivenichCG is one of the tyjte 
usually called a Bdhler’s splint. A Thomas’s splint is equally comfort- 
able and efficient, if it is bent at the knee level and the angle of the 
ring altered so that it docs not press into the groin. 

In cither case, slings are adjusted and traction applied to a cord 
fixed to the stirnip. The X-ray is studied and manipulation of the 
fragments by grasping the limb is carried out whilst the assistant is 
appl}ing extension by tlic cord in the line of the limb. 

^^^len reduction appears to be as satisfactory as the operator can 
judge, a 20 lb. weight is tied on to the cord attached to the stirrup. A 
piaster slab is now made wliich goes to form a tightly fitting shell for 
the posterior half of the log and the sole of the foot. 

This is made by taking a six-inch plaster bandage and, after it has 
soaked in water the necessary time, placing it on a table and unrolling 
it. It is unrolled so that the strip is equal in length to the distance 
from above the knee to the point of the heel, and from the point of 
the heel to the toes ^\^th three inches added. The strip of bandage on 
the tabic is pulled tight and without cutting the bandage it is further 
unrolled so that the next piece unrolled covers that already on the 
table. The remainder of the bandage is carried to and fro until a slab 
exists six inches wide and the length already indicated ; this slab is 
rubbed so that the muslin and plaster are closely incorporated. It is 
transferred from the table and placed behind the leg and over the sole 
of the foot. It should extend quite six inches above the knee joint 
and the piece protruding beyond the toes is held by the assistant, care 
being taken that the foot is placed at a right angle with the leg and 
slightly inverted. The plaster is rubbed so that it fits closely to the 
limb and an incision into the plaster is made on each side of the heel 
and the cut edges of the plaster bandage dovetailed in. This plaster 
shell is bandaged on to the limb or held in position until it has set. It 
is then trimmed. 

Flannel slings are now readjusted on. the splint to support the 
plaster shell and leg in a horizontal position. A cord is passed through 
a hole made in the plaster where it protrudes beyond the toes and is tied 
to a bar on the splint. 

The temporary dressing is replaced by more gauze and wool and 
loosely bandaged on round splint and limb. The limb is then X-rayed 
to see if reduction is satisfactory. Morphia is administered to relieve 
pain and to keep the limb quiet. 

An improvement on this method of ** setting the fracture is 

VOL. n. — 3 1 
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possible, if a traction apparatus is available. By means of this instru- 
ment tbe pin tbrougb the heel is fixed to a rod having a screw thread 
on it for six inches. By screwing up the “ butterfly nut ” on the end of 
the rod, an enormous amount of extension can be obtained if the knee 
is flexed. If this method is employed, a more accurate alignment of 
the fragments is possible and the plaster is more easily applied. As 
soon as the plaatec has set, the limb is transferred to a splint, as is 
shown in figure 1947, and a weight tied on to the stirrup. 
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(a) If tlio reduction is satisfactoiy, little adjustment in the appara- 
tus is necessary during tlic next few days. A rise in temperature is to be 
expected and does not necessarily indicate that there is infection in the 
wound. The dressing is removed in 48 hours, and if the wound is clean 
and dry, another dressing is applied. If there is tension in the wound, 
a stitch may be removed, and should there be a collection of fluid, this 
is let out between two stitch holes before the dressing is applied. The 
stitebes are not removed for ten or fourteen days unless some com- 
plication definitely necessitates their removal. 
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Thiee ■vreeks after tte application of tlie extension apparatus the 
slings are removed from the splint and a domette bandage is placed 
round the foot and leg ; this also encircles the plaster shell. Plaster 
bandages are applied round the foot and leg in a circular manner and 
moulded in, leaving an area the me of a pill-box free of plaster casing 
round each end of the Steinmann’s pin. If the limb is large or the 
fracture in the upper half of the leg, the flannel bandage and plaster 
should extend half way up the thigh, keeping the knee flexed about 
4o decrees. If it is considered necessary to inspect the wound, a 
window is cut over it. In 24 to 48 hours this plaster should he set hard 
so that it is safe to remove the Steinmann's pin with extension appara- 
tus. Should any question arise as to displacement of the fragments 
occurring during this procedure, further X-rays must be taken. The 
condition can be treated from now onwards as a simple fracture. 

(6) Should the X-rays show slight displacement, this may be found 
to be sideways, overlap or separation between the fragments. If there is 
lateral displacement, the method of correction is the choice between 
another " setting ” under an ansesthetlc or an attempt at correction 
by placing pads and bandages so as to try to press the fractured ends 
of the bone into better alignment. Overlap or separation of the frag- 
ments is corrected by adjustment of the weight. 

It is much easier to correct the displacement as soon as the X-ray 
taken after primary setting is seen, rather than to wait a few days in 
the hope of the unlikely occurrence of traction correcting it. 

(c) If the X-ray shows that the setting is obviously imsatisfactory, 
it is much Aviser to make another attempt straight away rather than to 
wait twenty-four hours. 


PIFFICULTIES ANT> COJIPLTCATIOXS 
Criticism is aimed at both “ prunary excision of the wound ” and 
closure of the wound. It is considered that this method is suitable 
for ca.scs which can receive this treatment within eight hours of the 
injur}- and under conditions such ns enable it to be carried out in a 
first-clas.s operating theatre. The great advantage is that the fracture 
is converted into a simple fracture. In certain cases, particularly those 
which do not come into the hands of the surgeon until ten or twelve 
hours have elapsed, primary excision of the wound is practised, but the 
wound IS not closed as a primary measure ; secondary suture is some- 
tunes possible in these cases. Merely cleansing the edges of the wound 
without exchion is to be condemned as a primary measure in the 
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treatment of open fractures unless the wound is limited to the size of a 
tiny puncture. 

■\\nien open fractures are Been within the hours specified there 
should bo no necessity for the use of Carrel-Dakin irrigation or other 
antiseptic measures. 

The injuries of limbs due to accidents occurring in factories, work- 
shops, and on the road from motor vehicles, are often of such a severe 
nature that primary excision and closure of the wound cannot be con- 
sidered when areas of skin and muscle are mutilated ; if the joint is 
oj)cned there should he no attempt at closure of the wound as any 
operative procedure which produces tension in the injured area is to 
be avoided. The wound should be dealt with by removing tissue 
W'liich is unlikely to sundve ; and by cleansing of the wound and 
fixation of the limb in some form of splint which will keep the part 
at rest, control the fracture as far as is practicable under the circum- 
stances, and enable the dressing to be carried out easily by the surgeon 
and with a small amount of discomfort to the patient. A flavine and 
paraffin dressing is preferred as this can be left on a number of days 
and is removed easily. 


LATE TREATMENT 

The above line of treatment is not always applicable. TOen shock 
has been severe or when the patient has other serious injuries, it may 
not be possible to carry out the procedures already described ; further, 
a number of patients do not reach an institution where the conditions 
necessary for their application are available. llTieu it is not possible 
to start treatment of the open fracture for twenty-four hours or more 
after the injury, primary excision should not be carried out 

After the anesthetic has been administered, the limb is cleansed 
in the same way and the Steinmann’s pin inserted. Any loose tags of 
skin at the edge of the wound may be cut away. The edge of the wound 
is cleansed as thoroughly as possible with spirit, blood clot is pressed 
out, the wound washed out with spirit and flavine and a loose pack of 
flavine and paraffin inserted. The wound should not be opened up 
further by any incisions at this time. The limb is then splinted and 
extension applied as has already been described. The flavine dressings 
should not be touched for five days uule^ the limb is uncomfortable, 
appears excessively swollen, or there is a persistent rise of temperature. 

If the infection has been mild, the wound will heal wth little 
formation of pus, but this healing process often takes some weeks. 
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Should the infection be gross, measuTes must be taken to compete 
with the suppuration. 

In tie primary treatment of open fractures, whether it be within the 
first twenty-four hours or in two or three days, two methods of treat- 
ment should be avoided. The first is the use of internal fixation ” 
by which is meant the insertion of plates, screws, wire and such-like at 
the site of the fracture to hold the bone in position. The presence of 
such foreign bodies and the opening up of new fascial and muscle planes 
for their insertion is usually sufficient to delay or prevent primary 
healing of the wound. If infection is really considerable at the time of 
their insertion it may he followed by such profound suppuration that 
necrosis is inevitable and the patient’s limb and life become endangered. 
Secondly, it is considered inadvisable to encase a limb entirely in 
plaster shortly after an open fracture unless ample padding is placed 
round the limb. Limbs usually swell after this injury so that the 
circulation is obstructed, and Ibe oozing of the wound, partly due to 
swelling, makes the plaster dirty. Furthermore, the immediate setting 
and fixation in plaster of an open fracture seldom ensures the correct 
alignment of the bones, unless “ screw traction ” has been employed. 
Whatever form of splinting is used, it should be borne in mmd that 
sores from pressure by slings and ends of splints occur more frequently 
in association with open fractures than with simple fractures. They are 
prevented more easily by a correct procedure at the onset of treatment 
and by letting well alone subsequently. 

Another type of case for consideration is that in which the primary 
wound treatment and setting has been carried out according to plan, 
and then it is realised that the bone is not in a satisfactory position, but 
the patient’s general condition or other factors are such that a second 
attempt at setting the fracture is not considered desirable. It is 
advisable to leave the limb splinted until the wound is secure. If this 
heals by first intention, the resetting is carried out usually within three 
weeks of the accident. This resetting should consist of a manipulation 
followed by further extension or plaster if the bones wiU remain in cor- 
rect position or by an open operation. 'When an open operation is neces- 
sary, an “ open reposition ” without internal fixation by plate, screws 
or grafts is desirable, and the limb should be fixed in plaster if possible. 

Laic Ilesulls. In those cases when the wound heals by first intention 
or quickly with little or no suppuration, and when the bone is set satis- 
factorily, a perfect limb may result This is possible in a large pro- 
portion of cases. 
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Delayed union may occur after open fractures owing to mal-union, 
interposition of soft tissues, or suppuration of the w’ound. 

Non-union is due to the conditions which have been described as 
causes of delayed union when any one or more are of a severe degree. 
In addition, separation of the fragments such as occurs from excessive 
skeletal traction is particularly likely to be followed by non-union. 
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]iIusci.E AND Tendon Injitries 

Subcutaneous injuTies oi inBsrffe siud tcndoB luay occur fioto. either 
direct or indirect violence. \Micn direct violence does not lacerate or 
cut the skin or subcutaneous tissues, the lesion is confined to a tear of 
muscle and is only complicated in some cases by a hEematoma. 

Indirect violence produces injury to a tendon, muscle or musculo- 
tendinous junction, by sudden over-stretching ; the tear may be 
complete or completed by a subsequent injury. 

Probably degeneration of muscle, such as occurs in enteric fever, 
or loss of tone of muscle, as occurs in those who are toxic or who hove 
suffered from an acute ilbess such as influenza, predisposes to muscle 
injury but not to tendon injury. Arthritis is present in the shoulder 
joint in some cases of rupture of the long head of the biceps and injury 
to bone may predispose to rupture of overlying tendon, as is exemplified 
by T\iptuie of extensor longus pollicis after a Colles’ fracture. Occupa- 
tion may predispose to tears of tbe origin and insertion of mttscles as 
is simwn by injury to the adductors of tbe thigb in riders and swimmers. 

The general condition of the patient is usually below normal when 
muscle and tendon injuries occur from muscular violence. Possibly 
oudng to lack of fitness, the imconscious reflex of protecting the muscle is 
slow so that automatic control is somewhat upset. 

Undoubtedly injur>' to these stnictiires occurs more frequently as 
age advances, but t We is lack of evidence that arterial disease, diabetes 
or alcoholism predisposes to the injury excepting that each may lower 
the patient’s general fitness. 

The treatment of these injuries is operative in the majority of cases, 
but injurie.s to the extensor longus digitorum at the base of the terminal 
phalanx are treated by splinting only. The more common lesions arc 
considered separately. 


31ALLET FINGER 

Tins condition results from an avulsion of the extensor longus 
digitorum from the base of the terminal phalanx. A flalce of bone wth 
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tlie attached tendon may be torn off from the terminal phalanx. It is 
produced by indirect violence of varying nature. A cricket ball hitting 
the end of the finger in a misjudged catch shows that a severe injury 
may cause the aMiIsion, whereas nurses and maids may acquire it 
during the making of a bed, when the trauma appears to be inadequate 
to tear the tendon. Catching the finger on the edge of a table or on a 
button, wlien the last joint is in a partly flexed position, is a not in- 
frequent history. The ring and middle fegers are most often affected. 

Clinical picture. Pain and swelling at the end of the finger above 
the nail are considerable during the first few days after the injury, so 
that the diagnostic sign of inability to extend the terminal joint may be 
masked or overlooked. Later, this lack of movement and the per- 
manently dropped terminal phalanx are obvious. Some weeks later 
the patient may develop an extension of the proximal phalanx. An 
X-ray is taken to determine whether the injury is : 

(1) A tear of the extensor tendon (X-ray normal). 

(2) An avulsion of a flake of the base of the termbal phalanx, to 
which the tendon is attached. 

(3) The condition of (2) complicated by a fonvard dislocation of 
the terminal phalanx ; and 

(4) To exclude a transverse fracture of the second or terminal 
phalanx with angulation, the only possible error in diagnosis. 

Treatment. The best results follow immediate or early treatment 
by splinting. 

If the part is particularly painful, a gas aniesthetio can be adminis- 
tered. A light malleable metal splint is padded ivith felt and applied 
to the palmar aspect of the finger and hand, as is shown in figure 1953. 
The terminal inch and a half of the splint is bent backivards to an 
angle of 45 degrees, a piece of felt the size of a postage stamp is placed 
on the hack of the terminal interphalangeal joint and a piece of elasto- 
plast, one inch wide, is made to encircle the finger, splint and felt at the 
site of the injurj”. This is pulled tight so as to keep the terminal phalanx 
hyperextended, but not to interfere with the circulation to the pulp of 
the finger and nail. 

The splint is readjusted in three days and then at weekly inten’als 
for a month, after which time a bandage is worn round the finger for a 
week or so. Massage is of no value and the patient should be instructed 
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A number of crises never regain lull extension of the last joint. Most 
of these cases Iinve not been treated until two or three weeks have 
elapsed since the injury, but even so there is less of a dropped finger 
than if no treatment had been applied. 


Operalive Treatment. The suture of a toni extensor tendon to the 
terminal phalanx is difficult and the results are usually disappointing. 
The end of tlic tendon is ragged and takes a suture badly. No soft tissue 
remains on the phalanx to which a suture can be fixed satisfactorily, so it 
is usually necessar}* to drill this bone from side to side. If operation 
is undertaken early, good results— sometimes a normal finger — are 
achieved, bub splinting is often equally efficacious. 

Definite indication for operation exists, however, for two conditions ; 

(1) Unreduced dislocation of the phalanx ndth a tear of the 
tendon. 

(2) A painful finger witli an un-unitod tendon some w'eeks or 
months after the injury. 

The operation of choice is on arthrodesis (fixation) of the terminal 
interphalangeal joint. This produces a painless finger which does not 
get in the way and is reasonably strong. Craftsmen and athletes plajing 
games such as cricket and golf benefit by it, but it is not advised in 
elderly persons. 
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Techlique. A tourniquet is used. An L-shaped incision is made 
along the postexo-lateral border of the finger, with a transverse incision 
across the base of the nail. The cartilaginous surfaces are exposed and 
removed with a small chisel, and shaped so that the terminal phalanx 
sits on the second phalanx 30 degrees short of a straight finger. The 
flexor tendon is left in situ and if the remains of the extensor tendon 



3452 POST-GBADTJATE SXIRGEBY 

are readily dissected up, an attempt can be made to use them as a 
posterior covering for the opposed bony surfaces. If there is difScalty 
in keeping the bones in the required position, a tiny bone peg can be 
used to fix them. 

Immobilisation is essential for six to ten weeks, the exact time 
depending on when the X-ray shows bony union to be film. 

The reverse injury, in which the Eexor tendon is torn o5 the temainal 
phalanx, is uncommon, but it is more frequently complicated by a 
dislocation (in this case backwards) of the terminal phalanx. It is 
treated on similar lines by splinting, the position, of forced flexion being 
used. Some fibres of the insertion are usually intact, or if a flake of bone 
is tom off the displacement is usually slight. 


TENNIS ELBOW 

This condition has been given a multitude of names; chiefly because 
there has been a divergence of opinion as to the nature of the patho- 
logical condition. It would be fitting to group it amongst the occupa- 
tional diseases and injuries, because it occurs amongst those who use 
their forearm and hand for a particular purpose such as playing tennis 
and golf, painting ceilings, etc. There seems little doubt that more than 
one lesion will produce a painful elbow which is given this popular name. 
It is convenient to describe the symptoms and signs before discussing 
the nature of the lesion. 

Symptoms and Signs. The patient’s complaint is ’tenderness on 
the outer side of the elbow and pain on carrying out particular move- 
ments. It may be noticed that the pain varies with the position of the 
arm. It is frequently very persistent and annoying, by being con- 
stantly present at times when full use of the arm is particularly required. 
It may be sufficiently severe to prevent the patient from playing tennis, 
tliougli more often he finds that he can play, but that one or more 
.strokes are quite impossible. Serving is usually impaired, but back- 
hand stroke.s are impossible. In addition to this, in a more severe case 
tjierc is a sensation of W’eakness, not only in the elbow, but running 
down the forearm so that a glass of water or jam jar cannot be lifted up 
off a table. There may be a tendency to drop articles held in the hand. 
This condition may last for six months or for years. Examination of 
the elbow may show fluid in the joint and no other physical signs. This 
is indicative of a joint condition being responsible for the symptoms 
and the diagnosis of tennis elbow should not be made. In the typical 
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tennis elboiv there is some fulness below the external epicondyie. 
There is tenderness over an area wbicli may be only Imlf an inch in 
diameter ; in otlicr cases, the tenderness is just above the external 
cpicondj’le or on it. hlovements of the joint are jiormal, and extreme 
pronafcion produces no pain. The diagnostic sign is produced by 
asking the patient to make a fist and hold it tight, and then to palmar- 
flex tlie ^\Tist. In the tj'pical cases this produces pain in the area 
indicated which is relieved bj- dorsifiexiou of the ^vrist. 

Pathology. It is probable that some cases are entirely due to 
trauma and that others result from the association of trauma, with 
focal infection. The latter produces periostitis of the lower end. of the 
humerus or arthritis of the elbow joint. In addition, there seemg to be 
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no doubt that a tear of the aponeurotic ti^uo of the extensors from 
the supra-condylar ridge is the primary lesion in a number of cases and 
that, if the patient’s general condition is not very satisfactory or if 
there is focal infection, the signs tend to persist. Repeated injury 
to the radio-humeral capsule may produce symptoms of this nature ; 
possibly, the head of the radius slips out of place from the orbicular liga- 
ment on certain movements of the joint. 

A small bursa may exist beneath the extensor tendon over the 
radio-humeral joint ,* it is probable that this bursa is not constantly 
present. It has been proved by Osgood that operative removal of this 
bursa cures a number of cases of tennis elbow. 

It seems fair to assume that cases of tennis elbow may be due to 
tears of muscular attachment and injury to periosteum, to injury to 
the radio-humeral joint, or to bursitis. In some cases possibly more 
than one lesion is present. 
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Treatment. TMs must be considered according to the length of time 
the symptoms have been present. Dificrent treatment is employed for 
the condition in an early stage than for the recurrent or chronic cases. 
■Whichever type of case it is, the first essential of treatment is that the 
patient should be stopped from playing tennis, using a hammer or 
carrying out any occupation -which is the essential factor in the pro- 
duction oi the condition. Secondly, it is most important to eradicate 
any focal sepsis such as may exist in the teeth or tonsils before treating 
tte local condition. 

Treatment of the early st(ye. This consists in fixation of the arm 
and support. A small cock-up splint should be worn and two-inch 
strapping applied over the whole length of the extensors, the lower 
end of the strapping passing roimd the hand and end of the cock-up 
splint. A band of strapping is also placed round the upper part of the 
foteacin.jastbelowth.eelbowiomt. The limb is put in a sling. Fixation 
by this method prevents all but the minimum of movement of the 
common extensors. This should be carried out for ten days •, during 
that time radiant heat may be of value ; diathermy is often ordered, 
but should only be used round bony points by one experienced in 
diathermy treatment. Probably radiant beat and diathermy are of 
little more than psychical value at this stage of the condition. "Wlien 
the strapping is removed, faradism should be employed for the muscles, 
preferably in a bath. The arm should be kept in a sling for another 
week, and the patient should not be allowed to play tennis until there is 
no reaction or return of symptoms, when strong faradlc stimulation is 
employed. Unfortunately, the patient seldom seeks advice during this 
early stage, and there is no doubt that a number of those who 
receive benefit by this treatment have a recurrence of symptoms 
subsequently. 

If a recurraU or chronic case seeks treatment, few will be cured by 
the line of treatment already su^ested, although undoubtedly some 
]ratient.s are p.artly relieved by radiant beat, mastage and faradism 
combined iritli support. Hence this is advised for a few weeks before 
resorting to a more drastic line of treatment. 

Manipulalim. It has been found that a number of cases are cnied 
Jinmediatcly and permanently by a manipulation under an aniestbetic. 
The patient’s forearm, band and fingers ate fully flexed and the fore- 
arm pronated. The operator then o-xerta pressure with his thumb over 
the site of the pain, i.e. below the external epicondyle, and then forcibly 
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extends the /orearm. Tlie part is then strapped up for two weeks and 
physical treatment is employed before tennis is commenced. 

OjJcrattVc Treatment, Failure to cure the condition by the methods 
already suggested leads one to advise operative treatment. Osgood 
advises that tliis sliould bo carried out under local analgesia, but most 
surgeons prefer to do the operation under general anjesthesia. The 
common extensor is split over tlio postcro-lateral surface of the radio- 
humeral joint. If a bursa exists in this situation, it will be recognised 
by the appearance of juicy granulation tissue, and should be removed. 
If this is not seen, a transverse incision should be made across the 
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fascia, but the joint should not be opened unless the capsule and 
sjmovial membrane appear to bulge. Should this be the case, it is wise 
to open the joint and dissect out a portion of synovial membrane. 
After this has been done, the edges of the synovial membrane are neatly 
sutured and the joint closed. This procedure is carried out on the 
assumption that in some cases the synovial membrane may be nipped 
on extension of tlie elbow joint. The joint is kept at rest for three weeks. 
Faradism is employed for a week and then exercises. 


BUPTUBE OP THE BICEPS TENDON 

The only rupture of the biceps tendon which is at all frequent is the 
rupture of the long head from its origin at the top of the glenoid cavity. 
Rare cases are reported of rupture of the long tendon in the bicipital 
groove and at the musculo-tendinous junction. Rupture through the 
belly of the muscle and separation of the tendon of insertion from the 
radius are rare injuries. 
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A rupture of the long head of the biceps is liable to folloiv a sudden 
over-stretching, such as may occur in lifting a heavy weight. Possibly 
it is more frequent when arthritic changes are present in the shoulder 
joint. 

Si/mplom. The patient may notice a snap at the time of the injury , 
followed by pain and weakness of the arm ; bruising on the iimer side 
of tke aim occur in some cases. 

£zamtna<?on eIiqws that there is diminution in the power of flejdon 
of the elbow and supination of the forearm, and the bulge produced by 
contraction of the muscle is nearer the elbow and somewhat rounder 
than on the normal side. Local tenderness is absent owing to the 
depth of the tendon. 

Treatment. Operative treatment is indicated in patients who are fit 
during the active years of life. Operative treatment is contra-indicated 
in cases recognised months after the injury and in those whose life does 
not necessitate a full efficiency of the arm. 

If operation is not advised, radiant heat is employed to relieve 
bruising, and the patient is informed that the efficiency of the arm 
is diminished and that operative treatment is not likely to produce full 
efficiency. 

Operative Treatment. An incision is made do^ the front of the arm 
over the anterior third of the deltoid muscle. The anterior border of the 
deltoid is retracted outwards and the bicipital groove is exposed. The 
tendon of the biceps muscle is searched for ; it may be lying in the 
groove or have retracted and curled itself up in the belly of the muscle. 

If the deltoid is very large, it may be advisable to split the muscle 
at the junction of the middle and anterior thirds. The tendon is freed 
from blood clot, drami upwards and laid aside. The short head of the 
bice])s is exposed by a small amount of dissection ; an inch below 
the coracoid process a small incision is made through the tendinous 
part of the short head from side to side. A pair of Kocher forceps arc 
passed through this button-hole opening and made to grasp the end 
of the long head. This is drawn through tightly, with the elbow flexed 
to a right angle, and the end is turned back and stitched to a piece of 
the long head before it enters the button-hole opening. Two Btitche.s 
are employe<I to fix the long head to the short at each side of the opening 
througli the short head. 

Tlie wound is closed and the arm fixed to the side, with the forearm 
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across tlie ciiest, by bandages or a Hght plaster. It is left in this position 
for six weeks, after which time physical treatment consisting of radiant 
heat and massage is commenced, and a week later exercises for the 
muscles arc encouraged. An arm with normal efficiency is obtained if 
an early operation is carried out, although often the belly of the muscle 
is at a slighti)’ lower level than in a normal arm. 

Nolc. Instead of fixing the long head through the short head, the 
long head can be fixed to the bicipital groove. 


RUPTURE or THE EXTENSOR LONOUS POLLICIS 

Rupture occurs at the level of the lower end of the radius. This 
injur}’' may occur as an isolated condition or may follow a fracture of the 
lower end of the radius. In the latter case the rupture takes place, as 
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a rule, eight or ten weeks after the fracture. It is suggested that the 
tendon groove on the back of the lower end of the radius is distorted 
from its normal position and that the tendon and its sheath become 
adherent and gradually atrophy, so that a small violence is sufficient to 
produce its rupture. 

In cases in which there is no fracture, the history is such as to make 
one think that the injury has produced a partial rupture and that a few 
days later complete rupture has occurred ; for instance, a woman felt 
something snap in lifting a dog from the ground, but found the hand 
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was quite efficient. Brushing ter hair a few days later, the wrist sud- 
denly felt weak and she found that she could not extend her thumb. 
Examination of the hand shows that the thumb cannot be extended 


at the last (interphalangeal) joint and that the extensor longus pollicis 
tendon does not stand out on the radial side of the wrist when an 
attempt is made to straighten the thumb. Faradic stimulation of the 
extensor longus pollicis fails to extend the terminal phalanx of the thumb. 


Tr&itment. Operative treatment is indicated except in elderly 
patients. An incision, four inches long, is made in the line of the 
tendon, the central point of the incision being the wrist joint. The 
distal end is isolated and the upper end is searched for. It is generally 
retracted and may not be easy to find. IlTien the two ends are freed, 
it will be obvious that an efficient suture is not possible, or if such is 
possible the line of suture will be in the region of the tubercle, of the 
radius. This is always undesirable. It is necessary to join the two 
ends by a graft of another tendon. Two inches of the extensor carpi 
radialis brevior tendon can be cut or an incision can be made on the 
front of the wrist and a similar length of palmatis longus removed *, 
this strip of tendon is sewn securely to the pioximal end of the extensor 
longus pollicis after one inch or so of this tendon has been trimmed. 
The free end of the tendon graft is pulled tight and threaded through 
the normal compartment of the tendon. The assistant hyperextends 
the thumb while the operator pulls on the end of the tendon still 
attached to the thumb. This is then stitched to the tendon graft as 
tightly as possible. 

Tlie wound is closed, the thumb being kept in the hyperextended 
position. A light plaster splint is applied from just below the elbow to 
beyond the thumb, keeping it in this p«^vtlou. 

At the end of two weeks, the placer is removed and the stitches 
taken out. A closely-fitting plaster shell is made for the flexor surface 
of the forearm and the palmar surface of the thumb, still keeping it in a 
position of hyperexfeusion. Straps and buckles are arranged over the 
UTist and forearm. These are worn until six weeks have elapsed since the 
time of operation, after which time the patient is encouraged to move 
the thumb, and farodism may be of assistance. 


P.UnUBE OF GASTROCNEMIUS ^\ND TENDO ACHILLIS 
The muscular belly of the gastrocnemius is liable to injury from 
indirect violence. It is produced by a sudden dorsiflexion of the foot, 
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such as may occur in a quick jump. A small portion of the muscle only 
is usuall}' tom and this at the lower end of the belly. This occurrence 
is exemplified by the action of jumping to reach a liigh ball when playing 
tennis. The patient ma}* feel something snap and have a pain in the 
calf. A small irregularity in tlie outline of the muscle is rarely palpable, 
but local tenderness and a bruise arc found. This condition has often 
been called niptnrc of the plantaris muscle, hut there appears to be no 
cv’idence of injurj' to this small muscle or its tendon. 

Tlie treatment of this condition is to stop all forms of athletic 
exercise for a month ; the calf should be strapped up, but it is unneces- 
sary to fix the ankle and completely immobilise the muscle. 

The majority of cases of this injury are not treated in the first 
place and further tears occur, so that the symptoms become aggravated. 
No treatment short of that suggested above is likely to produce a 
permanent cure. 


Rupture of the Tendo AchilUs is much more serious. It usually 
occurs in middle life and may resxilt from any force producing a sudden 
severe dorsiflexion of the foot. The rupture may occur : 

(o) Through its narrowest part about two inches above its insertion 
into the os calcis, 

(6) At the musculo-tendinous junction. 

The rupture may be complete at the time of the injury, or a partial 
rupture may occur which is converted into a complete rupture by a 
subsequent injurj’. It is seldom that the tear of the tendon is a clean 
cut, for usuaify tendon bundles break at dlSecent levels uith ragged 
ends. The fascia surrounding the tendo Achillis which is not so strong 
as a true tendon sheath is not necessarily torn at the time of the injury. 
The di\’ided ends retract and blood clot accumulates around them, the 
whole area becoming oedematous. 

Direct violence, such as a cut from a knife, seldom severs the tendo 
Achillis, but the author has operated on a girl, whose tendon ■^vas divided 
just above the os calcis by a piece of glass, owing to the bursting of a 
soda syphon. 

Symptoms. A complete tear produces a sudden severe pain as 
if the back of the leg had been hit. The patient finds he cannot press 
the foot dorni in the normal way although he can dorsifiex it. A tender 
swollen area with bruising develops around the site of the injury. 
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Dicujnosis, If the limb is seen immediately after the injury, it is 
usually easy to recognise what has occurred. If a day or more elapses 
before the patient is examined, difficulty may arise in determining if 
there is a muscle or tendon injury or only a bruise, because the cedema 
and clot may mask the gap produced at the site of the injury and the 
plantaris, tibialis posticus and peroneus longus muscles perform a 
certain amount of the normal function of the gastrocnemius. 

A careful examination will show that : 

(o) A greater dorsiflexion of the ankle occurs than on the normal 
side. 

(6) The belly of the gastrocnemius muscle is at a higher level than 
on the other side. 

(c) The gap in the tendon can usually be felt and can sometimes 
be seen in a lateral skiagram. 

Not unnaturally one excludes fracture in some of these cases, and 
provided the X-ray tube is not hard the gap in the soft tissue shadow 
may he visible. 

Treatment. Hecenl Injuries. In all but elderly patients, operative 
treatment is advocated for this condition if it is diagnosed soon after 
the injury. There is no object in waiting beyond the time necessary 
for an efficient cleansing of the skin. 

A tourniquet is applied round the lower third of the thigh after the 
limb has been exsanguinated. A vertical incision six inches long is 
made with the centre over the gap. Blood clot is removed from the 
fascial layers and the ends of the tendon are identified. If the ends of 
the tendon bundles are very ragged, it may be ad\'isahle to trim off 
loose pieces. "With the knee flexed and the ankle plantar-flexed, the 
ends of the torn tendon are approximated and held together while the 
assistant straightens the knee and dorsiflexes the ankle to see if this 
approximation can be maintained. In recent injuries this is usually 
possible, or is made possible by sliding a portion of the tendon up or 
douTi. Suture is made with strong catgut ; if the material of the 
tendon is verj’ friable, suture can be made with fascia lata. It is ad- 
visable to approximate the ends of the torn tendon and avoid bridging 
a gap, even if it be with fascia lata. (The author always aims at suture 
being made so that the foot can be dorsiflexed to a right angle and the 
knee extended without undue tension, and considers that if this is not 
possible it is better to make use of a tendon slide rather than bridge 
the gap or fix the foot in equlnus after suture.) 
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The fascia and skin arc closed, Md the leg and foot put into plaster 
n-ith the foot at a right angle. If there appears ^ 
tension at the line of the suture, the knee may be ^ 

with Hc'don at this joint. Tire plaster is changed at the “d <)f Wo 
weeks when the stitches are removed. A new plaster is applied and 

into: tim .eidrs from the time of operation, 

and faradism and massage employed forthe calf. 
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injured. In a middle-aged or yoiin'ger patient, operation may be con- 
sidered, but is not followed by so rapid or so successful a result as 
immediate operative treatment. This is so, because the ragged ends 
of the tom tendon have acquired adhesion to the surrounding fascia, 
and are avascular and atrophied. If operative treatment is undertaken, 
it will be essential to reinforce the suture line by fascia or tendon, such 
as that of the plantaris. All the ragged ends should be cut o5 before 
any suture is attempted. If the gap is considerable, a useful step in the 
operation may be to turn back half the tend© Achillis so that the 
necessary length is acquired at the expense of thinning the tendon to 
half its normal si 2 e. Every endeavour should be made to prevent a 
lengthened calf, i.e. to prevent passive dorsifiexion of the ankle being 
greater than normal after the operation. 


RUPTURE OP RECTUS PEMORIS 

The tendinoufs insertion of the rectus femoris may be torn from the 
upper surface of the patella by muscular contraction. The accident is 
comparable to a transverse fracture of the patella. Rarely, an injury 
occurs at the musculo-tendinous junction in this muscle. The former 
accident is seldom seen except in elderly patients, although the author 
has seen one case in a young man who had been in bed for some months 
owing to injuries of the other limb. 

Symptoms and Sigjis. The knee joint is swollen and painful, and 
the patient cannot extend the knee although the vastus intemus and 
extemus remain intact. A gap of one inch or so can be felt above the 
patella. 

Treatment, Operative treatment is indicated unless the general 
health of the patient contra-indicates this. If a patient of seventy is fit, 
the operation is advised, as the disability ivithout operation will be 
considerable and operation %vill produce complete restoration of 
function. A tourniquet is applied, the blood clot removed from the 
joint and the tendon sutured to the aponeurosis covering the patella. 

A light plaster shell is applied on the posterior surface oi the lunb 
at the time of operation, and this is worn for six weeks. The quadriceps 
are treated with faradism as soon as the stitches are removed and 
gentle active movement is commenced tliree weeks after the opera- 
tion, the splint being removed for this to be done. The patient is 
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The patella is found to be at a higher level than normal and a gap can be 
felt below it. The X-ray will show that the patella is intact, or one 
might suspect a fracture of the patella. 

Treatment. Operative treatment is indicated and is performed on 
similar lines to those for rupture of the rectus femoris. If a flake of 
bone is torn ofi the tibia, it may be necessary to drill the tibia from 
side to side, below the site of the injury, in order to fix back into place 
the lower end of the ligamentum patelUe and the flake of bone. 

Early operation produces satisfactory results, but late operation 
(i.e. some months afterwards) does not produce such an efficient knee, 
because the patella is difficult to keep down at its normal level owing to 
contractures around it. If late operation is performed, the ligamentum 
patellae should be reconstructed by the use of fascia lata, fixed below 
through a drill hole in the tibia and sutured above to the strongest 
portion of the ligamentum patellae. 
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(c) Ah&mcc of jiatn on pressure of the muscles supplied by the 
injured nerve j (possibly such ' muscular analgesia may 
persist after the regeneration of the nerve and the return 
of volimtary movements). 

(d) Complete reaction of d^eneration in the paralysed muscles. 
Normal electrical contraction of the muscle exists for four 
to six days after the injury, so that the preliminary phase 
of changes in the reaction of the muscle to electrical 
stimulation then becomes evident. Considerable informa- 
tion can be obtained by the study of the faradic and 
galvanic response in all cases of nerve injury. 

(2) Sensory signs. 

(o) Loss of sensation and absence of any zone of hyper- 
esthesia in the regions supplied by the injured nerve. 

(6) Absence of pain on pressure applied to the nerv’e trunk 
below the lesion. 

(c) Vasomotor and trophic disturbances are present in severe 
nerve lesions, but it must be appreciated that a vascular 
lesion may complicate the picture, particularly in injury 
to the median or great sciatic nerve. 


(B) SYNDROMES OP DISSOCIATION 

These refer to partial lesions of a nerve, giving rise to incomplete 
paralysis and alteration in sensation. Obviously, such partial lesions 
present a variety of signs and give rise to difficulty in diagnosis. The 
two more common examples of this type of injury are : 

(1) A complete paralysis of a number of muscles (but not the whole 
group of muscles supplied by the nerve) with changes in 
sensation which CiOn be termed incomplete. 

(2) The distal muscles are paralysed and there is more or less 
complete sensory loss, hut the proximal muscles remain 
active. 


(C) SYNDROME OF IRRITATION 

This indicates a painful condition of a terve, and is often referred 
to as (ramiiahc neuritis or ammlgia. A degree of mnsculor paralysis is 
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combined with trophic and sensory disturbances. The latter are 
severe and consist of poin of a burning and often agonising tj'pe, 
hypcrrosthesia to such an extent that the patient will not allow the 
liand or foot to be touched, and tenderness of the trunk of the nerve. 
Contractures, cyanosis of the hand or foot and altered nails are usually 
present. The condition is rare, and usually occurs as the result of 
injuries to the median and sciatic nerves. The lesion may be at any 
point in the course of the ner\'e, so that it occurs in lesions uithin 
inches of the spinal cord and in lesions which one terms peripheral, 
such as in the front of the wrist. 


(D) SYXDR051E OF COMPRESSION 

This term is used to indicate that the nerve has suffered in con- 
sequence of a lesion of a surrounding structure. Although the 
phenomena of the syndrome of interruption may be present, the signs 
ate of less severity ; pain is usually elicited when pressure is applied 
to the ncr\'e trunks and muscles, but areas of anesthesia are unusual. 


(E) SYNDROME OF REGENERATION 

This may obviously follow any of the previous s}T36iomes. It 
consists of : 

II) Muscular sigm of return to voluntary contraction and of 
muscular tone. Faradic response ViiJl return on electrical 
stimulus. 

(2) Sensory symjploins : 

{a) Pain radiating along the course of the affected nerve. 

(b) Pain on pressure on the nerve trunk. 

(c) Shrinkage of the ans^thetic area. 

(d) The appearance of parsesthesia. 

Tinel’s sign indicates an early stage of recovery, and consists in 
the production of “ pins and needles ” or tingling by tapping the 
nerve. 

From the point of view of treatment, it is obviously just as important 
to appreciate these syndromes in the case of a fresh nerve injury as 
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Wien it is knoivn tint tie lesion oconned some months previously. 
Careful charting of : 

(1) voluntary power of muscles ; 

(2) electrical changes in muscles *, and 

(3) changes in sensation, 

is desirable at each examination. 
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TATHOLOCICAL CONSIDERATIONS 

Changes in A'erves. MTien a nerve is completely divided, botli of 
tlie cut ends retnact. A swelling develops on the central end whicli is 
usually called a fibroncutoma ; this is formed by proliferation of the 
sheaths of Schwann and the young axons. The peripheral end becomes 
tapered or shows a small swelling composed only of the proliferation 
of the nuclei of the sheath of Schu-ann. These two sivellings may be 
held together by surrounding structures with fibrous tissue intervening. 

If a neiwe is partly divided, a smaller degree of separation occurs 
between the fibres of the divided portion. A notch is visible at the 
site of the lesion. This may persist or may be replaced by a swelling 
comparable to the fibroneuroma. 

Laceration of a nerve trunk or the introduction of sepsis atovmd 
the end of the divided nerve produces a considerable inflammatoiy 
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reaction. t\Tien this has subsided, hard scar tissue separates the 
central and peripheral portions of the nerve. In this type of lesion, an 
inflammatory condition may spread up the nerve and produce a fibrosis 
in the connective tissue of the nerve trunk. 

When the clinical signs indicate a nerve lesion, but the method of 
production is by contusion or traction, anatomical continuity of the 
nerve is not necessarily broken ; this produces the syndrome of com- 
pression, and the pathological changes are those of degeneration, or 
later of regeneration of the nerve within ah intact nerve sheath. iNew 
axis cylinders may find their way through the scar tissue, but more 
frequently there is little recovery prior to operative interference. Tlie 
histological appearance of degeneration and regeneration of . nerve 
fibres has been described by many observers, particularly Waller, 
Pierre Marie, and M. and Mme Dojerine. 

Changes tn Other Tissues. These are partly trophic changes and 
partly due to disuse. The muscles waste and fibrosis occurs. Tendons 
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become adherent to tendon sheaths which become hbrous, as do also 
the capsules of the joints. The hair, skin and nails grow slowly and 
irregularly. Probably a number of these changes are the result of 
irritation from intact sympathetic and sensor)' axons. 


mechanical considerations 

The method of treatment to be adopted depends to a considerable 
extent on the nature of the injury to the limb. 


(1) A-ln oj)cn icound of a nerve may be (n) aseptic, or 

(6) septic. 

The latter may delay or prevent regeneration. 


( 2 ) 


nature 


A closed ifoifud or subcutaneous ‘injury may be of the 
of (a) contuvsion, 1 , ,, , » • • 

(6) laceration, f both due to injuij- ; 

(c) compression or friction resulting from tumours or 
aneurysm, or associated with fractures. In the last 
instance the ner\'e may be stretched, cut or pressed 
on by a piece of bone or callus (fig. 1968) ; 

(d) traction, such as Erb’s birth palsy and injuries to the 
brachial plexus in accidents. 


Open or subcutaneous injuries may be (1) complete, or 

(2) partial. 


It is often of value, when a nerve lesion is seen at a time other 
than immediately after the injury, to note if the injury to the nerve 
was recognised at the time of the injury or subsequently. 


Treatment 

Indications for operation — Types of operation — Splinting Physio- 
tTierapy. 

Before proceeding to the treatment, it is important to determine 
into which syndrome the case falls and which type of mechanical 
injury has produced the condition. Next, everj' effort should be made 
to locate the exact situation of the lesion and to determine the type of 
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reaction. tVhen this has subsided, hard scar tissue separates the 
central and peripheral portions of the nerve. In this type of lesion, an 
inflammatory' condition may spread up the nerve and produce a fibrosis 
in the connective tissue of the nerve trunk. 

When the clinical signs indicate a nerve lesion, but the method of 
production is by contusion or tractiou, anatomical continuity of the 
nerve is not necessarily broken ; this produces the syndrome of com- 
pression, and the pathological changes are those of degeneration, or 
later of regeneration of the nerve within ab intact nerve sheath. New 
axis cylinders may find their way through the scar tissue, but more 
frequently there is little recovery prior to operative interference. The 
histological appearance of degeneration and regeneration of. nerve 
fibres has been described by many observers, particularly Waller, 
Pierre Marie, and M. and Mme Dejerine, 

Changes tti Other Tissues. These are partly trophic changes and 
partly due to disuse. The muscles waste and fibrosis occurs. Tendons 
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become adherent to tendon sheaths which become fibrous, as do also 
the capsules of the joints. The hair, skin and nails grow slowly and 
irregularly. Probably a number of these changes are the result of 
irritation from intact sympathetic and sensory axons. 


MECJIAMCAL CONSIDERATIONS 

The method of treatment to bo adopted depends to a considerable 
extent on the nature of the injury to the limb. 

(1) ^ 1)1 open \cound of a nerve may be (a) aseptic, or 

(6) septic. 

The latter may delay or prevent regeneration. 

(2) A closed wound or subcutaneous injury may be of the 

nature of (a) contusion, I , .i j ^ • 

V)hocration, f both due to mjury ; 

(c) compression or friction resulting from tumours or 
aneurysm, or associated with fractures. In the last 
instance the nerve may be stretched, cut or pressed 
on by a piece of bone or callus (fig. 1908) ; 

[d) traction, such as Erb’s birth palsy and injuries to the 
brachial plexus in accidents. 

Open or subcutaneous injuries may be (1) complete, or 

(2) partial. 

It is often of value, when a nerve lesion is seen at a time other 
than immediately after the injury, to note if the injury to the nerve 
was recognised at the time of (he injury or subsequently. 


Treatment 

Indications for operation — Types of operation Splinting Physio- 
therapy. 

Before proceeding to the treatment, it is important to determme 
into which syndrome the case falls and which type of mechanical 
injury has produced the condition. Next, every effort should be made 
to locate the exact situation of the lesion and to determine the type of 
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injury to the nerve which may be present. RTien surgical treatment 
is considered advisable, it is important to decide whm to carrj' out 
the operation. 

If the clinical signs are sucli that operative interference is advisable, 
the treatment consists in : 

(1) Operative treatment. 

(2) Splinting. 

(3) Physio-therapeutic measures. 


OPETIATIVE TREATMENT 

The term “ primary suture of a nerve ” is employed if operation is 
carried out immediately after the injury or within a week or two, 
whereas delayed or secondary exploration of the nerve indicates tliat 
operation is carried out after the wound has healed or at some late 
date after the subcutaneous injurj'. The primarj’ operation is suitable 
when the injury is produced by sharp instruments such as a knife or 
pieces of glass, and operation can be carried out shortly after the 
injurj*. In septic wounds, or those associated with injury to a large 
number of tendons, pcioiary suture is usually inadvisable, but the 
nerve is exposed and sutured shortly after the original wound has 
healed. In a case of this type, the treatment of the wound is of para- 
mount importance, so as to obtain rapid healing and thus make it 
possible to operate on the nerve with Uttle delay. 

The various operations which are possible are ; 

(n) Suture (primary or delayed). 

(6) Neurolysis. 

(c) Nerve transposition. 

(d) Nerve anastomosis. 

(c) Nerve grafting. 

if) Avulsion. 

(p) Nerve stretching. 

(/<) Nerve injection. 

The principal features of each of these methoels of treatment will 
be discussed, but further reference is made to a number of them in the 
description of operations on individual nerves. The general principles 
of a nerve operation vail he described first, as it is essential to under- 
stand these betore proceeding to operations performed less freciuently 
and usually under conditions of greater difficulty. 
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Explomtion with view to Suture. When possible a tourniquet is 
used for operations on the limbs, a pneumatic one for the arm and 
a thiek rubber bandage for the lower limb. The advantage of this is 
that the operative field is bloodless, small nerves can be detected 
easily and vessels clamped without the possibility of injury to nerves. 
Thc^lisadvantage suggested by many surgeons is that after removal 

a single layer of gaurc covered by a large quantity of good quality 
wool, banclngcd on firmly in layers. 

( 1 ) Skin Incision. This is over the line of the ne^ e-ep 
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A faiadic current is used. One electrode is placed in contact with 
the patient’s body (e.g. the hack). The other electrode consists of a 
sterilised zinc rod, 10 inches long, to which is attached a wire concealed 
by a sterile towel. The operator holds the sterile rod and, after finding 
the current necessary to produce muscle contraction, applies it to the 
nei^'e. Muscles reacting can he seen readily if the distal portion of 
the limb is exposed. If the nerve injury has existed two or three weeks 
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or more, contraction of a muscle confirms that impulses are being 
carried through intact nerve fibres. FaUure to respond indicates that 
impulses are not being carried through the nerve fibres and that the 
latter are separated or degenerated or both. However, a misleading 
response may sometimes occur, in that muscles may contract when the 
nerve is stimulated directly, although the syndrome of interruption 
is present; this occurs in a few cases, months after the primary 
injury. 
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(4) TreattnoU of (he Lesion. The operator has to decide what type 
of operation is necessary on the nerve. 

End-to-end sutiire is advisable when the syndrome of interruption 
exists and (a) when complete separation of the two ends of the nerve 
is visible in the wound ; 

(6) when complete separation of the nerves is present and 
there is a nerve bulb on either or both ends ; 

(c) when a spindle-shaped neuroma joins the proximal and 
distal segments and electrical stimulation produces no 
response in the muscles ; 

(d) when recovery has not occurred after other types of 
operation in subcutaneous injuries to netN’es, e.g. the 
musculo-spira! ncr\'e may have been freed from a 
fragment of bone, but no recovery has occurred in the 
nerve during the six months subsequent to the freeing 
operation. 

Suture of half a large ner\'c is possible at times, particularly when, 
on exposure of the nerve, a notch or a lateral neuroma is visible beside 
normal ner\’c bundles. 

Before proceeding to operate on the ne^^'e, ligatures should be 
applied to the vessels so as to get rid of the Spencer Wells forceps. 
A nem bed for the nerve should also be prepared so that the line of 
suture will rest in muscular tissue or fat, and not in scar tissue or 
aponeurosis or against bone, but it should be appreciated that no 
tissue should be removed and wrapped directly round the line of 
suture as this is likely to become fibrotic scar tissue which is harmful 
round the line of suture. 


METHOD OP SUTURE 

(u) Primary Suiure. A temporary stitch of fine catgut is passed 
by means of a fine round-bodied needle through the sheath and nerve 
of the central and peripheral nerve ends at a distance of slightly less 
than half an inch from each extremity. The ends of the nerve are then 
inspected and if they appear bruised, tom or irregular, fresh surfaces 
are made by removing about two millimetres of the extremity of each, 
with a Bard Parker knife or safety razor blade. The temporary stitch 
is then loosely tied so that the nerve ends are approximated. The 
nerve sheath is then picked up with very fine-toothed forceps and the 
sheath of each extremity is sutured with plain catgut (00000) by means 
of a small round-bodied needle ; the needle and gut should only pass 
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tlirough the sheath, and for a nerve the size of the median about six 
stitches are necessary (fig. 1970). The needles and catgut most suitable 
for the ptirpose ate of “ the end-threaded type.” Some surgeons use 
linen thread (160), but this is less desirable than catgut. The temporary 
stitch is then removed and the site of suture inspected to see that there 
is no undue tension and that it rests comfortably in the bed. 

Delayed or Secondary SttUire. In view of the fact that retraction has 
probably occurred, and that a certain area of nen'e may have to be 
removed in order to approximate good nerve tissue, it is necessary to 
mobilise the nerve trunk above and belo'r the lesion for some inches. 
This is usually possible above the site of the lesion hut seldom belon*. 

A temporary stitch, similar to that used for immediate suture, is 
passed through the nerr’e and sheath, half an inch above and below 
what appears to he good nerve tissue in the proximal and peripheral 
ends. \Vith a Bard Parker knife the neuroma is removed from the 
proximal end. The first incision should not remove the whole neuroma. 
The end is then inspected, and it is likely that three or four gelatinous- 
looking areas, each the size of a pin’s head, will be visible. A section 
is made above this until normal nerve tissue is seen. The peripheral 
end is treated in a similar w’ay, but it usually is unnecessary to remove 



1071 . 

?'lIO«s 4 SmCLtMUrCU 
N*c»onBftos*4. Tiir sy^u. 
DMOIlX >Er«UEVTl T«lt 
4rrE4t4<CCB JX CaOSSCEC- 
■no* 4t we US* 

TlttS IS SOHULXEETt TimCB. 
The cBOts sicnos thsocoh 
riiE WfDLt or THE ewELuyo 
EHOws »a omnsoti 4*14* 
or Neeve Tieet*. Brnw 

IH4!r ww U EEflUBEB 

ro* Keste SerrEE. 



a 6 


Tij. 1372 . 

(») snows A rAHTML KEave Lesios 
WITH A LATEftil. XoTCJJ. The K*BXt 
HAS BEES BEPaEATZD, AX|> THE U''ES 
or tisvmos 4*0x1 4 Stl EZtOW THE 
XoTCn ABE WDICATED. 

(fc) SHOWS SOTTBE or THE XeKVE ATTEtt 

Mnsiox or TMEXoror axdthe XEcesT- 
AST EBOETExisa orritEArrECTEO rosT- 
lor or THE Kebte. 



ORTHOPAEDICS 3477 

as imirli tissirc liere as from tire central ciul. The divided surfaces are 
brought together, the tompororj- stitch tied, and fine stitches applied to 
the nerve sheath in the manner already described ; the temporary 
stitcli is then removed. 

■\Mioii it is Jiecessnr}’ to excise a lateral neuroma or lateral notch, 
the nlTocted area of tljc nen'e is neatly separated from the normal 
tissue, and dealt ^Yith on similar lines to those already described and 
exemplified in tlie diagram (fig. 1972). 

It is important that the nerve tniiik should not be on the stretch 
after tlic .suture ; lienee, ten.sion on the nen'c tnink and suture line is 
relieved by the mobilisation, by transposition as will be described for 
the ulnar nerve, or by flexion of a joint such as of the elbow in the cases 
of median nerve suture. 

AVhen tlicro lias been considerable loss of nerve tissue the two-stage 
operation may assist in the suture. At the first operation, approxim- 
ated suture,'’ the nerve stumps arc fixed togctlicr by a strong suture 
without trimming them and the limb i.s fixed in such a position ns ndll 
shoiton tlio course of the nerve. After a week the position of the limb 
is altered so as to stretcli the nerve, and after a few weeks’ time the 
wound is reopened and accurate nerve suture is carried out. After 
drcssuigs liavc been applied, the lin)b should be bandaged or splinted 
BO that no movement of the limb is possible which might produce 
tension on the sutured ner\'c. 

(6) Neuroli/sis. This term is used for the operative procedure of 
separating a nerve from surrounding scar tissue. It is carried out to 
some extent in every operation performed for injuries to a nerve. It 
is indicated particularly in cases of persistent pain which is not of 
the severity of causalgia, and if the faradic response in the muscles 
supplied by the nerve is brisk. In cases of paralysis it is not likely to 
be of any value. 

The scar tissue is dissected away from the nerve rather than the 
ner\'e from the scar tissue. The snigeon must use his discretion as to 
tlie extent of the dissection from the nerve. Longitudinal incision into 
nerve sheaths is seldom of any value. After the neurolysis it is impor- 
tant that the nerve should be placed in healthy muscle and not in 
animal membrane, in free grafts of fat, or in fascia. 

(c) Transposilioii. This term is used when the course of a nerve is 
altered by a surgical procedure. This may be carried out either as an 
accessory method of mobilisation in assisting suture, or to relieve 
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tension on the injured nerve. It is particularly suitable for the ulnar 

nerve, and the operation is described subsequently on page 3494. 

(d) Nerve Anastomosis, or nerve crossing, implies the insertion of 
the distal end of an injured nerve into the whole or a portion of the 
central end of a sound nerve. Alternatively, the central and distal ends 
of an injured nerve are sutured into a sound nerve. 

There is proof that nerve anastomosis in animals is pliysiologically 
sound, and in man successful to a limited extent. Tt is applicable in 
man in cases of paralysis of tbe 7th cranial nerve — the facial nerve. 
Anastomosis between the facial nerve and the spinal accessory, hypo- 
glossal and glosso-pharyngeal, have all been carried out. Comparable 
operations on the brachial plexus have not been followed by encouraging 
results. 

(e) Ntme Grafting. This implies the insertion oi a portion of 
nerve between tbe divided ends of an injured nerve when tbe interval 
between the latter is too wide to allow of suture. Portions of sensory 
nerves from other parts of tbe human body and from animals have 
been employed. Large nerve grafts arc never followed by satisfactory 
restoration of function, but short gaps have been grafted with some 
success. This method of suturing nerves is not advocated. If it is 
employed, it should only be employed to bridge a short gap, and the 
cross-section of the nerve used for the graft should equal the cross- 
section of the injured nerve, if possible. 

(/) AvuUion. This terra is used for the removal of a portion of a 
nerve by exposing it, clamping it, and applying traction to it, so that 
a greater length of nerve can be removed than by resection. Avulsion 
of the phrenic nerve is employed to produce paralysis of the diaphragm. 
The infra-orbital branch of the trigeminal nerve has been avulsed for 
neuralgia. The operation for phrenic avulsion is described on page 
2127. The operation is not required for injuries to nerves. 

(g) A erve Stretching. The operation of stretching a nerve is some- 
times employed for spasm or pain; in the case of facial spasm tbe 
nerve 18 exposed and traction made on it so that a paresis is produced. 
On the other hand, a nerve may be stretched uithout exposing it, and 
this 18 not infrequently employed in cases of persistent sciatica when 
due to neuritis of the sciatic nerve. It should not be employed during 
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the acute stages of tl.e condition and lelief of pain is not always 

a... 

for some months subsecfucnt to an injury 

sistent, it is unwise to stretch the nerve under an antesthetic. 

(,0 Injection. 

substances into and around ncr\es. “'jl j j u^eij to produce 

Pori„traneura,iui.^n,00^^^^^^^^^^^ 

"o^rl^Lbol is reputed to 

r:r:i aSr— P^oduc; temporary paralysis for 

a few hours only. , and is often em- 

The injection is employed for causalgia, a fine 

ployed for trigeminal neural^ . alcohol 

centimetre. , „i,i Uo ntoximal to all points of tender- 

The site of the injection should be ptoamai 
ness along the course of the nerve. 

Per operations on the S.n^Mio Hernons System see page 31SB. 

rnaEPAUABLE NEavE LESIONS 

men it is found that a "®"®^“””^‘s’7ailed to aohilve recoveiy, 
methods already described, '>'■ *''^le ^hich are likely to assist the 
other operative procedures ^^ample of this is tendon 

function of the limb. The “utetandin^ ,ases of fa^^^^^ 

transplantation. This 

of recovery of the musculo-spir _ jares into the extensor 

are the transplantation o e p gexor carpi radialis into e 

carpi radialis longior and “ i„ternodn, and the flexor 

abductor longus potoarf^^^ ^.mmmiis digitoium and extensor 

carpi ulnaris into the 

longus pollicis. oKnist in the efficiency of a limb in cases 

Arthrodesis of a joint („„t f„r flail foot, sometimes in 

of paralysis. This i^empW^dm ^^^^^^^ of the 

the knee and particular y 
shoulder is impossible. 
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POST-GRADUATE SURGERY 


BPIINTING 

AVhen a group of muscles is paralysed it is of the utmost importance 
to oppose the ascendancy of the antagonistic muscles and the action of 
gravity. It is found that appliances which prevent and correct vicious 
positions at the same time favour motor recovery, largely because the 
paralysed muscles are prevented from becoming over-stretched. If 
lengthening of a muscle is allowed to occur during the time of paralysis, 
the muscle cannot become efBcient when it has recovered until it has 
taken up the “ slack.” 

Appliances should he light, must not compress the tissues, and 
must fit the limh. They should be easy to put on and take oC and 
simple to clean. During the stage of complete paralysis an apparatus 
should be worn day and night, even when recovery is advancing satis- 
factorily. The apparatus should be continued for some weeks and 
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=l,nnl,l .till bo worn at night after it has been discarded by day. 
During reeovcry^_^a« 

Iddom fits tuffiLntly well to remain in 

“ T,;: “ jr”- ...» ».•«* - *.tt 

paralysis and in lesions of the e. erna P P icsncctively. For the 
necessary to overcome wrist-c top plaster of Paris or malleable 

former, a “ long coch-up ” ’“tltntXt the strap or turn 

metal is worn day and mg i . . to the 

of bandage round the wrist should l“>’^2Teock-up splint is sub- 
splint. When recovery is occiirr ng, patient wears double 

stitiited for tills. In the case of oot^drj^. the pat 

irons (or inside irons only), " >o , spring fixed below to the 

boot, an outside T-strap and a to - ifp.prnthioh extends from 
toe cap of the shoo. At nigh . v.]jip„ the ankle square and at 

beyond the toes to the top o pj. bandage 

riglt angles to the leg. I^/^Xf^ftbe plLt and over the fro^ 
should pass over the point of ™ ^ 

of the ankle joint, to Jt eontracto^ and to aid recovery 

The apparatus emplojed to p j^grve injuries, is more 

due to median, ulnar “I'd mternd p ^ 1 abductors of the 

complicated and of less valu . P L pattern,” holding the 

shoulder, an abduction splint of the aerop 

arm in abduction, is essentia . paralyses of the lower limb. 

A caliper may be required tor certain p 


physio-therapeutic measures 

Physio-therapy holds f f 

lesions. ■ It may be used alone, m physio-therapy, the 

complement to surgical .• • p jbeir circulation stimulated, 

muscles are made to contract . hi fact, the measures 

and Btifiness and deformity I P^^^^ a normal, i.e. 

adopted are such as will '"“P .„ .jpe object of massage is to 

physiological, condition “V® P , ph, thereby mamtammg an 

encourage the circulation of encouraging the removal 

efficient supply of bloo . activity, 

of the products of normal muscular 
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The efficiency of massage is probably greater if it follows radiant 
heat and forms of bath treatment. 

Eleclro-Aerapy. In cases of paralysis which are not painful the 
muscle should be treated by galvanism until there is a response to the 
faradic current. Prom that time, faradism should be used as much as 
possible. If it is difficult to stimulate the affected muscles with 
faradism owing to the current-provoking movements in antagonistic 
muscles, galvanism should form the greater part of the treatment. 
During all electrical treatment the limb should be supported so as to 
relax the afiected muscles : thus in treating musculo-spiral paralysis, 
the wrist should he dorsiflexed and the fingers and thumb extended. 
Treatment should be carried out every day for at least a quarter of 
an hour. 

j\Iovments. Active movements are of far greater value than 
passive movements, and sn attempt at active movements should be 
encouraged from the outset of treatment, even if the muscles are 
paralysed. For instance, in cases of wrist-drop, the wrist and fingers 
should be gently supported dorsiflexed, and the patient told to try 
■&nd hold the wrist and fingers in that position. "Wlien slight recovery 
has taken place he should be aided in these movements. Later, active 
exercises should replace the electrical treatment, gentle exercises at 
first and later tho..e requiring more strength, preferably of a nature 
which is interesting to the patient. 

When pain accompanies the paralysis, physio-therapy is more 
difficult to employ ; massage and movement will often increase the 
pain, but it is found that bath treatment is particularly valuable, and 
massage under water will often be comforting and of value. 

As galvanism stimulates vasomotor activity and exercises a sedative 
influence, it is used \vith success in painful paralysis. 

All forms of bath treatment have a place in the treatment of 
various nerve lesions, particularly the painful ones. Diathermy and 
radio-therapy are seldom used in this country in treatment of these 
lesions. 


VROGNOaiS 

Patience is essential on the part of the patient and surgeon in 
awaiting the ultimate effect of treatment of injured nerves. Firstly, 
it is frequently advisable to delay opemtion in the hope that nature 
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aided by pbysio-thcrapy and splinting, mil yield a cure. Secondly, 

ZTe liority ^ol ncr.-o SliZ 

accurate l"°S''°’j® "" a kno^vn, but exceptions to 

such recovery \mU take. Lert< ^ c„r<rnrv are frequent. After 

the more usual occurrences m ^ ^ injured at a distance 

operation. --^7" tZn^ at the rvrist is 

‘z'Kt “1. a.; « it i. i"i-“' •" 

“ „.i. ...V. i«t» ™"'; 

spiral and external popliteal ^ j internal popliteal nerves 

satisfactorily, whereas the “'‘^loll This applies to contusions as 
do not respond to f "tesv! 

well ns to complete ''‘'‘"'f’^ ^ective if commenced soon after 

operative or operative, is ah } ,, before this is begun, 

the injury than if some 'vf suture, is performed 

Although nerves recover if “P”™* ’ , is seldom as perfect 

many months after the nerformed. On the other hand, the 

as if immediate operation ha P j function after a greatly 

museulo-spital nerve often fulfils a normal 

'^'=’Sr:?J:::s"on the brachial and lumbar pleases are seldomfollowed 

by a perfect recovery. vnl.mtary movement before distal 

Proximal muscles tend o rT-njalysis the extensor longus pollicis 
ones. Thus after ""'®™'°'"P7'rtto leg the tibialis anticus is the 
usually regains P™-^ permanently weak after paralysis of 
last to recover and may remai i 

the external popliteal nerve. jj^rve tissue occurs at the 

It is estimated that the teg recovery is undoubted y 

rate of one inch per recover quicker than sensmy. 

variable, and motor “"fP^Zed and sutured rvithin orty-eight 

Further, some nerves wl"* proceeded, recover quickly, 

hours, i.e. before ^ , J„p exists owing to contusion or 

When an incomplete ne pp,nience quickly and continue, 

blood clot in the =’^®7’l’^““Z7r.reZt, owing to section of a portion 
whereas when a partial les P ^ surgical intervention, 

of the nerve, recovery will not occur 
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When causalgia is present, it is impossible to foretell when and 
Khetier tie pain Trill subside, and whetiei muscles Trill recover it 
motor paralysis is associated. Consequently, a very- guarded prognosis 
should he given Tvhen any operative procedure is advised tor this 
condition. 


Opebations on Peripheral Nerves 

THE BRACHIAL PLEXUS 

Operations on tte brachial plexus may be undertaken for a variety 
of causes and are usually, in the first place, in the nature of an explora- 
tion because operative measures on the nerve trunks are not followed 
by results as satisfactory as those on peripheral nerves. Although 
ancillary methods to diagnosis may make it possible to state the 
exact site of the lesion, it is impossible to tell if improvement or 
cure ^viU result from any operative procedure on the brachial plexus. 

Of the many indications for exploration of the plexus, traction 
injuries are among the more frequent. Traction injury of the plexus 
of the baby may occur during deliver)' producing “ birth palsy " 
(usually of the type termed ErVs pal^), and severe traction injuries 
result from motor and machinery accidents. In both these cases 
operative interference is usually delayed in the hope that recovery 
wll ensue with physical treatment and splinting. The plexus of infanta 
is now seldom explored, because the few' cases that do not recover 
with efficient treatment are seldom improved by any operation on the 
plexus owing to the fact that the roots maybe tom aw’ay from the cord. 

Operation may be desirable in a few cases of gunshot wounds. 
The symptoms arising from “ cervical rib ” may call for operative 
treatment, but tbia ia seldom directed to the nerve trunks theroselvcs. 
The trunks of the plexus may be injured around the shoulder joint as 
the result of fracture dislocation and fractures of the glenoid or upper 
end of the humerus. The posterior trunk is most often affected ; 
failure of the nerve to recover nece^itates operative exploration. 

The exploration of the plexus for traction injuries is made in the 
posterior triangle of the neck above the clavicle. "When it is recognised 
that an extensive lesion may be found and a large exposure be necessary, 
it is ad\’isablc to divide the clavicle so as to expose the plexus from the 
axilla to the scalene muscles, 

M’hen the operation is carried out for a nerve or trunk injury 
complicating a lesion of the shoulder joint, an infra-clavicular operation 
is performed, in the first place at any rate. 
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S„pra-chvicHhr Operation. Exposure of the brachial plexus in the 

"“The natient is placed on his back rvith a sand-bag between the 
shoulder^, the head is tilted towards the opposite shoulder and the arm 

.■>- —*• ,-r ‘"ri'"": 

,t 11, ,.»»». to*r .1 11, ti. 

border to below the clavicle »>'<» «'““ f "sary to divide 
clavicle to the tip of the coracoid process. If H 
the clavicle in the course of the operation an add 
carried downwards over the anterior 

incision is a transverse o.ic from ^ at right 

sterno-niastoid and satisfactory, provided 

"'SSri., - ■; 

of tlio sterno-mastoid defined. t retracted or divided if 

the deep fascia divided, and e ^ j j. they emerge from 
necessary. The nerve trunks arc now Jo;;”" Jar tissue, the 

bohind the scalenus anticus. scalenus anticiis and scalenus 

nerve trunks may bo very “potent to necessary to 

medius, so that dissection w p . . ^jjc nerves, such as the 
proceed witli great cate so as no uniniuied prior to tlie 

phrenic and nerve of Bell, «hic "®'’f P exposed, the decision must 
operation. tlTien the tninks have J or if the nerve 

be made as to whether resection "J”; 'ations on the brachial 
is to be freed and placed in a new • always difficult and 

plexus, resection should be avoi , jj ^ceve fibres are 

may not be followed by „ive a chance to others, 

passing through satisfactori y. m jgee those that are efficient, 

whereas resection and suture may 

certainly for a time. , „P,ent in that it may be necessary 

An outstanding difficulty is o P ^ number of distal nerve 

to suture a somewhat fibrosed ne .j, advisable to 

stumps, men „ stitch through the nerve as 

mobilise the nerves diebilly. '“P ^ tpc arm elevated 

well as the sheath stitches, o ^ jpe platysma 

and to keep it in this PO®*'’ elevated and the arm kept m this 

and skin are closed with the arm still eleva 

position by plaster of Paris. 
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RTieii neurolys^ is performed on a trunk of the plexus, it is equally 
advisable to employ some method to ensure that there is no traction 
on the trunk after the wound is closed- It is far less likely to become 
adherent to surrounding structures if it is relaxed during the two 
weeks after the operation. If the wound does not seem quite diy, it 
is advisable to employ a small drainage-tube for forty-eight hours. 

Infra-dai'iciilar Exploration. The patient lies on his back with the 
arm fully abducted and on a support. The skin incision is a longi- 
tudinal one, extending from the jimction of the middle and outer 
third of the clavicle and passing over the coracoid process and along 
the groove between the deltoid and pectoralis major and thence along 
the line of the coroco-brachialis. The space between the deltoid and 
pectoralis major is defined and the muscles are separated so as to 
expose the tendon of the pectoralis major which is divided from the 
hiunerus. There ^rill now be an exposure of the axillary artery and 
the trunks of the plexus. The dissection should now he commenced 
in the lower part of the wound by defining the inner border of the 
coraco-brachialis muscle and tracing up the median nerve. At the 
top of the woimd the pectoralis minor is defined, and if it is obscuring 
an efficient view of the nerves it should be separated from the coracoid 
process. It should now be possible to define the median, musculo- 
spiral and miisculo-cutaneous nerves and to trace their origin. This 
e.xploratioD is usually carried out for lesions of the back of the plexus 
when scar tissue may be holding themusculo-spiralnerveor the posterior 
cord to the glenoid or to the capsule of the shoulder joint. The difficulty 
of the operation is complicated by oozing from veins and scar tissue. 

If suture is carried out, the woimd must be closed with the arm 
elevated, and at the termination of the operation it should be fixed 
across the chest to relieve tension on the suture line. 


THE ifUSCULO-SPIRAL NERVE 

Operations on this nen-e are required in cases of gunshot wounds 
and wlen it is injured as a complication to fractures of the shaft of the 
humems. In the latter case, the nerve may he injured by a fragment 
of hone separated from the shaft, by a sharp projecting fragment of 
bone, or at times by displacement of the Wet fragment of the humeins. 
Although the nerve may be involved in callus, this is unusual except 
in cominiimted fractures and gunshot wounds, but when callus formation 
13 excessiv e the nen e mav be stretched round it in any type of fracture. 
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is seldom required, but on losc 

•• ■- “• — 

to see tbe nerve iu part of the groove itself. 

Er,osure of ,1. uerre 

right angles to the bodj. " „f tl,e vessel along tbe medial 

third part of tbe axillap- at tj ^ 

border of the coraco-bracliialis. T Starting at tbe 

border of tbe tendon of latissimu separated, the latter 

distal end of the ivoiind, the n,edian and musculo- 

is retracted with tbe ulnar ncT , The upper branches 

spiral nerves are retracted wi i le a leaving the 

of the musciilo-spiral supplying P , tissimus dorsi. In 

miisculo-spiral nerv-e at the „erve is best found by 

the upper part of the wound, „Jo„twards, when the nerve 

retracting the artery, vein and n vessels lie in front of the 

will be seen posteriorly. ^„d the 

musculo-spiral nerve on tli If the inner head of the 

■„,1IW by lb. « « » “ 

triceps 18 large and is maKing 

divide some of the fibres. . . of the necessary operation 

If this dissection is not siifficien exposure 

on the nerve, the arm must be «ir^ ,3 ie described 

of the nerve on the posterior 

below. , i,.,! nerve in the axilla, the arm should 

After suture of the -i"f d ^ this position so as to relieve 
be adducted across the chest and fixed 

tension. , 

Exposure of the nerve jo^^'newly to a right 

draivn across the chest, *0 0^^^ commences above behmd 

the forearm supmated- T it, extends 

the insertion of the deltoid ondjwo I 

wards and forwards to the the upper two-thirds of a 

crosses the junction of '"^„*dyle at the lower end o«hehumeru 

line drawn from the external e^ d^ i„,,3,on ahould he 

to the tip of the — - the medial side of the supinator 

IJ inches below the elbow jomt 
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longus. The cephalic vein will be Been in the superficial fascia and 

should be drawn aside. , 

It is advisable to expose the nerve first in front of the elbow joint. 
This is done by dissection between the supinator longus and brachialis 
anticus. The nerve is found at the level of the lower end of the humerus 
lying somewhat deeply on the brachialis anticus. Once^ the nerve is 
seen'in this plane, it is easy to dissect it upwards, care being taken not 
to injure the branches to the supinator longus. 

11 the nature oi the lesion is such that it is safe to continue the 
dissection of the nerve upwards, this should be carried out, and as the 
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level o! the triceps is reached the cutaneous branch of the musculo- ^ 
spiral nerve should be protected. If, however, considere.blc damage > 
has been done to the nen'e, it may be wise to expose the nerve in or ’ 
just below the musculo-spiral groove and to make a dissection do^\'n- ' 

wards to join that already carried out. In the upper part of the incision, 
the outer head of the triceps must be divided in the line of and at the 
level of the groove togctlier with a strong layer of fascia. The nerve 
lies on the bone below and on the iuner aide of the superior profunda 
vessels which appear to be adherent to the sheath of the nerve. As tlie 
muscle is retracted, numerous branches will be seen passing to the 
triceps from the musculo-spiral. Dissection domiwards will expose 
the external cutaneous branch and join the exposure of the nei^'c 
previously made. 

If the nerve is to be sutured or transferred to a new bed, a flap of 
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tlie triceps should be placed between the humerus and the nerve. 
After closure of the wound, the elbow is fixed in flexion to relieve 
tension and the hand dorsiflexed to prevent stretching of the paralysed 
extensor muscles and tendons. 

It should be noted that exposure of the ners'e in the musculo-spiral 
groove alone is an unsatisfactorj* operation, because exposure is difficult 
and hence the nerve is liable to injury. Mobilisation of the nerve 
cannot be carried out through so small an incision. 

^Yhon end-to-end suture is difficult ounng to ^side separation of the 
upper and lower ends, or owing to a very long neuroma, there are two 
means of making the suture more possible : 

(o) anterior transposition ; 

(6) approximated suture followed by a subsequent 
operation. 

(a) The operation of anterior transposition consists in e:q)osing 
the neiwo in the axilla and in front of the arm. The nerve stumps are 
displaced to the front of the arm, suture bebg carried out in the tunnel 
in the brachialis anticus muscle, so that the sutured nerve will pass to 
the inner side of the arm obliquely downwards and outwards to the 
outside of the antccubital fossa. 

(b) This consists in fixing together the untrimmed nerve stumps 
with strong catgut under tension, closing the wound and fixing the 
elbow in full flexion. After a week the elbow is gradually extended. 
The second operation for suture is carried out in a month or six weeks, 
when it is usually found that the nerve ends can be approximated 
after being trimmed. 


THE POSTERIOR INTEROSSEOUS NERVE 

Operation on this nerve may be reguired oinng to its injury by' a 
sharp cutting instrument such as a cat^'ing knife, or owing to injury 
when operations have been carried out on the upper third of the 
radius. 

Incision. This commences one inch above the elbow joint on the 
medial border of the supinator longus and is carried down four inches 
below the elbow joint, the lower part oi the incision curving oyer the 
extensor muscles in the form of a flap. The superficial veins are 
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ligated and tlie medial border of the supinator longuB deHned and 
retracted outwards. The nerve is exposed at the top of the wound, 
and then the aponeurosis between the radial extensors and the extensor 
communis digitorum is defined and divided in the line of the fibres so 
as to expose the supinator brevis muscle. It should be possible to 
define the nerve as it emerges from the lower border of this muscle, 
care being necessary as the nerve is small. The superficial fibres of the 
supinator brevis must be divided to expose the tnink of the nerve ; 
this will be simplified if the nerve is seen emerging from the lower 
border. With a little dissection it should be possible to complete the 
dissection to join the anterior incision so that the suture can be carried 
out. 

The elbow is flexed after the operation and the wrist dorsiflexed. 

It should be noted that the course of the nerve is short and the 
numerous branches arise immediately below the supinator brevis; 
care should be taken to avoid injury to these. 

THE MEDIAN, NERVE 

Surgery is required in cases of nerve injury due to penetrating 
wounds in any part of the course of this nerve. Operations are required 
most frequently at the level of the elbow joint when the nerve is 
damaged as a complication of fractures of the lower end of the humerus 
owing to the lower end of the shaft being displaced fonvards. Just 
above the level of the wrist joint the nerve may be injured in con- 
junction with the flexor tendons, often by glass or other sharp articles 
on which the patient has fallen. 

Three principal approaches to the nerve are considered, but it may 
be necessary to expose the nerve over a greater length of its course 
by joining these incisions. In every exploration it is advisable to 
commence exposure of the nerve at one of these sites. 

(I) In the am. The limb is abducted and somewhat externally 
rotated and held supported by an assistant. If it rests on a table, the 
tricep.-? is pushed fonrards and confuses the dissection. The incision 
in tlie middle of the upper part of the arm corresponds to that used for 
the exposure of the brachial artery, i.e. along the medial edge of the 
biceps and five inches in length. 

The deep fascia is divided and the biceps defined at the top of the 
■wound and the coraco-brachialis below it. These are retracted outwards 
and the median nerve is found in front of the artery. In the lower 
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part of the wound, the median basilic vein is ligated before tracing the 
ner\’e downwards under the bicipital fascia. 

After tile repair of the nerve and closure of the wound the elbow is 
fixed in a flexed position to relax the nerve. 

(2) At the elboic. The limb is abducted and the forearm fully 
supinated and placed on a rest. The skin incision commences three 
inches above the elbow along the ulnar side of the triceps tendon and 
is caitied downwards to the centre of the antecubital fossa and thence 
down the centre of the forearm for three or more inches. The median 
basilic vein is ligated or retracted inwards with the medial cutaneous 
ner\'c. The bicipital fascia is divideil and dissection commenced at 
the level of the internal cpicondylc, when the nerve is seen on the 
ulnar side of the brachial artery. As the nerve is traced do^vnwa^ds 
it is seen to pass bct^\-ccn the two lieads of the pronator radii teres. 
The branch to the pronator radii teres is given off above this level 
and should be demonstrated before dividing the superficial fibres of 
this muscle to expose the nerve more deeply if necessary. 

If the operation is carried out for a lesion associated mth a fracture 
of the lower end of the luimerus, a careful dissection of the nerve and 
transference to a “ new bed ” by placing muscle between the nerve 
and humerus is likely to be necessary rather than a suture. 

If e:q)osure in the upper third of the forearm is required, the 
operation described is carried out and then continued by downward 
dissection, by defining the radial border of the flexor carpi ladialis. 
The nerve nail be found deep in the angle between this and the lower 
border of the pronator radii teres covered by part of the flexor sublimis 
digitorum. The division of the superficial fibres of the latter muscle 
aids the dissection. 

After closure of the wound the elbow is fixed in flexion. 

(3) At the u'rist. The forearm and hand rest on a table in a 
supinated position. An incision, four inches in length, is made along 
the radial border of the tendon of the palmaris longus, extending 
upwards from the upper edge of the anterior annular ligament, 
indicated on the skin by the most distal transverse skin crease. The 
superficial veins are ligated and the space between the palmaris longzis 
and the flexor carpi radialis is defined. The nerve is found under 
cover of the former tendon or between these two tendons. In old 
injuries when scar tissue exists, the tendons and nerve may be sii^ar 
in appearance and care should be exercised in the dissection. It is to 
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be lememhered that tbe nerve passes deep to the anterior annular 
ligament. Once the nerve is identified, it can be traced up without 
much difficulty so that it can be mobilised when suture is reqinrea. 

If it is necessary to trace the nerve further up the forearm, the 
incision is prolonged upwards and the nerve followed upwards through 
the flexor suhlimis digitorum muscle. After closure of the wound, 
tension on the nerve is limited by flexion of the wrist and flexion of tlie 
elbow. The latter is not often necessary in a lesion just above the 
wrist. 
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THE in,n'AR nerve 

The majority of operations on the ulnar nerve axe required for 
lesions about the elbow joint. Operative interference particularly is 
required when a fracture of the lower end of the humerus is complicated 
by ulnar nerve paralysis, when ulnar nerve paralysis arises at some 
date subsequent to the injury about the elbow joint (this is not infre- 
quently seen at some date subsequent to fractures of the external 
portion of the lower end of the humerus when cubitus valgus has 
resulted from the injury), and in cases of recurrent dislocation of the 
nen’e, i.e. when the ulnar nerve slips forwards over the internal 
epicondyle on flexion of the elbow. Penetrating injuries afiect the 
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nen-c most frequcntiy in the lower third of the forearm, but gunshot 
^rounds may injure it anywlierc in its course. 

It niay bo necessary to expose tlie nen-e in one of three situations, 
and ns in tlie case of the median nerv'o, the dissections so exposed can 
be united. 

The exjfmmc of the iicrt'c in the atm is made by ah incisiDu from 
just above the elbow to just below the anterior axillarj- fold. This is 
carried out best u*ith the atm abducted and supported by an assistant. 
Tlio basilic vein is exposed and the fascia incised just behind it. The 
median ncni’c should be exposed in the upper part of the wonud where 
it overlaps the brachial artery. Dissection is now carried out behind 
this, when the ulnar ncr^’c will be seen i}ung on the triceps accompanied 
by the inferior profunda artery. The nerve can be dissected dovra. with- 
out difficulty, unless scar tissue is extensive. 

The opeyotwn on the ulnar nerve at the level of the elboie Joint con- 
sists in exposing of the nerve above the elbow, at least two inches from 
the site of the lesion, and tracing it doumwards. The position of 
the arm is important ; most surgeons abduct and externally rotate the 
arm and flex the elbo^v to eight)’ degrees, fully supinating the forearm, 
Tho altemativc position is with the limb carried over the chest so 
that the back of the hand rests on the abdomen with the elbow upper- 
most. The objection to this position is that it is not easy to keep the 
arm in this position, the anatomy is reversed, and it is not easy to 
test the cond^cti^^ty of the nen’c electrically on the operating table. 

Incision. The incision commences four inches above the internal 
epicondyle, is carried downwards in the sulcus behind the internal 
epicondyle and forwards over the flexor muscles for three inches below 
the elbow joint. This flap of skin is dissected up, a number of veins 
requiring ligation. The nerve is exposed in the upper part of the 
incision on the inner head of the triceps or lying along its medial 
border. It is traced downwards to the groove behind the internal 
epicondyle. In this region it is covered superficially by a defimte 
layer of fascia which should be divided along the posterior border of 
the nerve. The nerve can then he traced forwards into the space 
between the two heads of origin of the flexor carpi ulnaris. This 
dissection should be carried out with care so as not to injure the 
branches to the flexor carpi ulnaris. The upper branch passing to 
the ulnar head of the flexor carpi ulnaris is shorter than that going to 
the head arising from the common flexor origin on the humerus. 

By this means the course of the ulnar ner\’e round the elbow is 
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exposed, and before proceeding to operative measures on the nerve it 
is advisable to : 

(o) repair the recent fracture (such as internal epicondyle) if 
the case requires it ; 

(6) prepare a new bed for the nerve. 

The latter invariably consists in anlerior transposition of the nerve. 
This IS advisable : (i) in all cases of suture of the nerve at any level 
excepting possibly at the mist and in the axilla ; (ii) for all lesions of 
the nerve m the neighbourhood of the internal epicondyle ; (iii) for 
recurrent dislocation of the ulnar nerve. 
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internal cpicondyk and by passing an instrument througb this hole 
"ard^B and inwards to pass into the rv.und 
1 1 flavor carni ulnaris. Tlie tunnel is enlarged and the distal 

in the muscular tunnel. 
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on this nerve usuallynecessitatean exposure in the buttock and the thigh. 
An angled skin incisim is made from below the posterior inferior iliac 
spine to the lower border of the gluteus maxiraus to within one inch 
of the great trochanter. From this point a vertical incision is made 
down the centre of the thigh, the lower fibres ot the gluteus maximus 
are divided and the muscle split above if necessary. The nerve vffil 
be seen lying superficial to the quadratus femoris. It can be traced 
dorni deep to the biceps to where it enters the popliteal space. If it 
is necessary to expose the nerve in the middle of the thigh, the interval 
between biceps on the lateral side and scmitendinosus and semi- 
membranosus must be defined so as to expose the sciatic nerve or its 
constituents just above the popliteal space. When these muscles axe 
much scarred, the nerve is likely to be bound up in the scar tissue ; 
under such conditions, it is important to expose the nerve above at 
the level of the great trochanter, and the internal and external popliteal 
n«rves in the popliteal space. After this has been done, dissection is 
canied up and down to expose the lesion. "When the operative pro- 
cedure on the nerve has been completed, the gluteus maxunus is 
sutured, and the hamstrings brought together with a few stitches in 
the deep fascia. The skin wound is closed — a matter of some difficulty 
with the knee flexed. If there is any tension on the nerve, it is ad\’isable 
for the patient to lie in bed with the hip extended and the knee flexed. 
This can only be carried out by applying a plaster mould with a large 
window over the wound. After three days, the patient can lie on his 
side in the plaster. This is xemoved in two weeks and the patient 
gradually allowed to extend the knee. 


EXTERNAL POPLITEAL NERVE 

It is seldom that operations are required on this nerve. It may be 
injured by gunshot wounds in any part of its course, and occasionally 
^ctures of the neck of the fibula and open wounds in this ret^ion 
injure the nerve. 

In order to expose the nerve, the patient is made to lie on the 
sound Bide aith the knee and hip flexed and a sand-bag placed under 
t e 'nee of the affected limb. The skin incision commences four inches 
above the level of the knee joint along the medial border of the biceps 
tendon, and extends downwards to the neck of the fibula, at which 
e It IS curved forward over the aponeurosis covering the anterior 
group of muscles of the leg. The deep fascia is divided over the 
pop itea space and the biceps tendon defined and retracted outwards ; 



ORTHOP/EDICS . 34D7 

the nerve is easily traced downwards above the neck of the fibula, the 
lateral cutaneous branch being protected. The nerve disappears under 
cover of the peroneus longus ns it passes round the neck of the fibula 
and divides into the anterior tibial and musculo-cutaneons nerves. 

Care must be taken at the commencement of the operation not to 
mistake the edge of the iliodibinl band for the tendon of the biceps. 
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Should there be difficulty in suture of the nerve at the level of the 
neck of the fibula, it is advisable to mobilise the nerve further up the 
thigh, and the suture line should be protected by turning up a flap of 
the outer head of the gastrocnemius. The knee must be flexed after 
closure of the iround so as to prevent tension on the nerv'e. Sub- 
sequently suitable splints are employed to counteract the dropped 
foot resulting from paralysis of the muscles supplied by the nerve. 

Operations on the Ohtumlor, Internal Popliteal and Posterior Tibial 
nerves are seldom required excepting for the treatment of spastic 
paralysis. 


This part, dealiDg with “ Orthopaedics,” is continued in Volome III.— editor. 
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Alxlompn, symjiatlictic nerve Mipjily of, 
3100 

Aklominal examination, in g’yn-t'colojn', 
219(5 

Abdominal operations, i>o<it-oiiemtivc 
chest complications ol, 2001, 

2003 

A\mthn, 2304 
causes of, 2304 
accidents, 2301 
general diseases, 23i>l 
ntcrino congestion, 23(J 4 
classification of, 2305 
endocrine treatment of, 2305 
incomplete, 2307 
inevitable, 2300 
missed (carneous mole), 23U8 
Ijcrsistent ha?morrliagc folloiving, 2303 
prognosis of,- 2305 
repeated, 2301 
septic, 2307 

treatment of, 2307, 2308 
threatened, 2305 
treatment of, 230G 
treatment of, 2303, 230G 
tubal, 2352 

Abscess, Brodie’s, 3421 
of Bartholin’s gland, operations for, 
2385 

of brain, 1827 

of breast, 1970 

of kidney, 2788 

of lung, 2023 

otogenic, of brain, 1827 

perinephric, 2786 

peri-urethral, 3092 

prostatie, 2952, 2957 

renal, 2788 

sub-ctanial, 1827 

8ub-uiethial, operation for, 2393 


temporO'Sphenoidal, 1827 
tuln^varian, 2313, 2344, 2572 
Accessory breast, 1960 
Accidents, automobile, 1747 
Acetone, in urine, tests for, 27U2 
Acctyl-cholme, 3122 
Achaitl-Thiers syndrome, 3215 
Acidosis, diabetic, hyperthyroidism in, 
1925 

Acoustic nerve tumours, 1790 
neuromata, 1790, 1791 
Acrocyanosis, 3141 
Acromegaly, 1770, 1771 
Actinomycosis, of breast, 1974 
of parotid gland, 1871 
Adeno'carcinoma, of the adrenal cortex, 
3231,3232 

Adenoma, basophil, of pituitary, 3215 
of the adrenal cortex, 3210, 8231 
(seeo/so Adreno-genital syndrome) 
of breast, 1979 
of Fallopian tubes, 2359 
of kidney, 2813 
of ovary, 2617 
of pituitary, 1787, 1788 
of thyroid gland, 1923 
toxic, of thyroid gland, 1923 
(sec afso CJystadenoma) 

Adenomatous polyp of the endometrium, 
2320 

Adenomyoma, of uterus, 2175 
of vag^na, 2254 
of vulva, 2217 

Adhesioos, pleural, see Pleural adhe- 
sions 

Adrenal cortex, adeno-carcinoma of, 3231, 
3232 

adenoma of, 8231 

and cluinges in sex characters, 3207 
(see also Adrenal gland; Adreno- 
genital syndrome) 
carciaoms of, 3231 
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Adrenal corteXi hyperplasia of, 3228 
neoplastic, 3231 
simple, 3229 

simple cortical nodules, 3228 
Adrenal gland, 3205 
adenoma of, 3231 
applied histology of, 3221 
carcinoma of, 3231 
comparative anatomy of, 3223 
cortical hyperplasia of, 3228 
denervation of, 3170, 3171 
technique of, 3203 
excision of, 321G 
(sK also vnicr Adrenalectomy) 
ganglioncnroma of, 3237 
hyperplasia of, 3228 
meduUary hyperplasia of, 323G 
melanoma of, 3241 

round-cell or lympho-aarcoma of, 3239 
Buigery of, 3207 
surgical approach to, 3220 
surgical pathology of. 3226 
8}-mpathicoli)astoma of, 3233 . 

tumours of, 3207, 3231. 3236 ' 

Adrenal medulla, chromafEne tumoura of, 
3237 

ganglioneoroma of, 3237 
hyperplasia of, 3236 
neuroblastoma of, 3238 
Hutchinson and Pepper ^’Ddromes 
in. 3239 

paraganglioma of, 3237 
Adrenal pseudo-hermaphroditism, 3215 
Adrenal rests, 3229 

Adrenal sympathetic system, operations 
on, 3IG9 
in diabetes, 3172 
in epilepsy, 3172 
m esiential hypertension, 3170 
in hyperthyroidism, 3171 
in nenro-cifculatory asthenia, 3169 
in peptic ulcer, 3172 
Adrenalectomy, 3216 
in cases of virilism, 3210 
results of. 3216, 3218 
surgical approach, 3220 
Adrenalin, 3121,3122 
Adrcno-gonital syrndrome, 3210 
adrenalectomy in treatment of, 3216 
applied embryology, 3222 
applied histology, 3221 
changes in bodily contour in, 3211 


changes in the female genitals in, 3212 
changes inpsychological outlook m,3212 
cIas*aficatioo of, 3212 
Achard'Thiers syndrome, 3216 
adrenal pseudo - hermaphroditism, 
3216 

adrenal virilism, 3215 
clinical and pathological comparison, 
3220 

clinical summary and conclusions, 3224 
comparative anatomy of the adrenal 
gland in relation to, 3223 
hypertrichosis in, 3211 
operative results in, 32 J 6 
pathology of, 3233 
pre-operative investigations in, 3216 
symptomatology of, 3210 
Adson on division of the scalenus anticus 
muscle, 1936 

daift mater eeparator, 1799 
Adson and Brown on bilateral ganplio- 
nectomy for throrobo-angeitis 
obliterans, 3140 

Affereiit nerve pathways, sympathetic, 
3162 

Ainsworth-Davis’s chair for testicular 
diathermy, 3046 

method of suprapubic resection of the 
prostate, 3013 
after-treatment of, 3016 
operative technique, 3013, 3014 
suprapubic box, 2984 
technique for removal of gland-bearing 
area of the cervix uteri with the 
diathermy cutting current, 2463, 
2947,2948 

Air-embolism, complicating artificial 
pneumothorax, 2087 
post-operative, 2016 
Albumen in urine, tests for, 2702 
Alcohol injections, in treatment of tri- 
geminal neuralgia, 1830 
of perivascular tissue, 3200 
of sensory nervea of log and foot, 3200 
paravertebral, 3198 

Alexander’s operation of delayed lobec- 
tomy, 2187 

Alimentary canal, sympathetic diseases 
of, 3161 

investigation of, 3183 
Alkaptonuria, 2694 
Alligator forceps, 2700 
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Allis’ forceps, 2533 
Amaria, 19C4 

Amcnorrho'a, 2280 
apparent, 2286 
causes of, 2287, 2289 
diagnosis of causes of, 2288 
influence of persistent corpora lutea on 
2030 

pathological, 2280 
physiological, 2280 
real, 2287 
treatment of, 2289 

{ifcflIsoDysmcnorrhcca; Menstruation) 
Amputation, of fingers, in infections of 
the hand, 3327, 3328 
Amputation stump tieuralgia, 3163 
clinical considerations in, 3104 


pathology of, 3103 
treatment of, hy sympathectomy and 
ganglionectomy, 3104 
Ana-sthesia. choice and technique of, w 
relation to post-operative chest 
complications, 2049 
colonic oihether, 1893, 1890 
for cases of head injury, 1762 
for cerebral decompression, 1764 
for cerebral operations. 1790, 1797 
for fractures of the skull, 1762 
for laminectomy, 1858 
for litholapaxy, 2908 
for operations on the neck, IttJJ 
for operations on the kidneys, 28iU 
for spinal operations, 1841 
for suprapubic cystotomy, 2976 
for thoracoplasty, 2117 
for thyroidectomy, 1928 
for tracheotomy, 1910 
Anesthesia sexualis. in relation to stenl 

2588 

Analgesia, local, for tracheotoni^ 
for operations on the neck, 1893 
for urological examinations, ibw 
of male urethra, 26W 
Anastomosis, uretero-mtestinal, 2877 
ureterO'Ureteral, 2874 
uretero-vesical, 2875 
Andrews’ cystoscopic couch, 271& 
suprapubic tube, 2983 
Aneurysm, intra-cramal, ga ^ 

ternal carotid artery for, 1M6 
.ubdavian, ligature "f mnonuuate 
artery for, 1948 


Angina, Ludwig’s, see Ludwig’s angina 
Angina pectoris, 3147 

ictiology of, 3147 , , , • 

paravertebral injections of alcohol m 
treatment of, 3149 
pathology of, 3147 
radical operation for, 3148 
stellectomy for, 3148 
surgical treatment of, 3147 
1 total thyroidectomy for, 3149 
treatment of, 3148 
Angioblastomata, intta-cianial, 1792 
Angioma, of brain, 1825 
intta-cranial, 1791, 1792 
of spine, 1848, 1849 
of vulva, 2217 

Angiomatosis of retin^ 1793 
Angle of circulatory efficiency, 318- 
Anuria, 2081 
calculous, 2806 
diagnosis of, 2808 
stage of onset in, 2808 
stage of tolerance in, 2808 
stage of UTJcima m. 2808 
symptoms and signs of, 2808 
treatment of, 2809 _ 

(see cko Urine, suppression Ot) 

Apicolysis, in pulmonury tuberculosi., 
2135 

{see also Pneumolysis) 

patbetio phenomena aesoelated 
with, 3143 

ot the neek, ligature of, IMi 
Bjunpathetio dieeaBea of, 313d 

Ar4l4rnplry. “ 

pheralblood-veBsel.318- 

ArthritiB, 3142,3428, 3434, 3430 

acute, 3428 

mtiology of, 3428 

aspiratrou in diagnosis of 3429 

aspiration in trea nient of, 3430 

complicating searlet fever, 3435 

diagnosis of, 3429 

-■'rpnSrofS;nbfor,3434 

“pttonCtr’eatmentof,3430 

treatment of, 3430 ^ 
of specific fevers, 343o 

snppurative, 3430, 3435, 3436 
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Aithiiti’. acute, syroptoms ai\(l signs of, 
3428 

acute traumatic, of big toe joint, 3347 
treatment of, 3430 

chronic, sympathectomy in treatment 
of, 3U2 

gonorrhirai, 3435 
clinical types of, 3435 
fljTnptoms and signs of, 343<> 
treatment of, 3430 
pneumococcal, 3434 
complicating loliar pneumonia, 3435 
Arthrotomy, of the knee joint, 3431 j 
after-treatment of, 3433 
ilrainagc and antiseptics, 3432 
incisions for, 3431 
indications for, 3131 
irrigation of the joint, 3432 
operative technique, 3431 
results of, 3433 
Artificial inseminatioii, 2G31 
Artificial pneumothorax, 2051 
adhesion cutting in, 200G 
ait substitutes in, 20S5. 2080 
apparatus for, 2059 
Keaf's, 2061 

Lillmgston and Pearson’s, 2050 
Wingfield’s, 20GI 

as a diagnostic measure in thora- 
coscopy, 2059 
bilateral collapse, 2094 
choice of gas in, 20GG 
complieatioas of, 20"! 
adhesions, 2094 
air-embolism, 2087 
contia-lateral spread, 2091 
mediastinal displacement, 2088 
pleural effusion, 2f)72 
treatment of, 2078 
pleural shock, 2087 
pleurisy, ^71 

tuberculous empyema, 2083 
contra-indications to, 2057 
duration and termination of treatment 
in, 2105 

febrile reactions in, 2070 
golatinothorax in, 2086 
general eBccts of, and control of the 
patient, 20G9 

indications for, in non-tuberculous 
disease, 2058 
acute pleurisy, 2058 


bronchiectasis, 2059 
lobar pneumonia, 2058 
lung abscess, 2059 

indications lor, in treatment o! pul- 
monary tuberculosis, 2052 
indications in bilateral disease, 2056 
indications in nzuiateral disease, ^53 
needles for, 2064, 2065 
oleothorax and, 2083 
physical signs of, 2060 
refills, 2066 

selective collapse in, 2091 
surgical treatment as adjunct to, 2102 
technique of induction and refills, 20G2 
value of, 2052 

Aschheim and Zondek, on irstrus, 2284 
Aspirating syringe, Chandler’s, 2031 
Dieiilafoy’s, 2081, 20S2 
Aspiration, of pleural effusion, 2078, 2081 
eeptic, during operations, 2049 
Aspiration bottle, Sellors’, 2146 
Aspirator, BurreU's, 2081, 2083 
Potain’s, 2081, 2082 
Asthenia, neuio-ciiculatoiy, 31C9 
adrenal denervation for, 3202 
Asthma, sympathectomy in treatment of, 
3161 

Astrocytomata, of brain, 1782 
Athclia, 19GG 

Atrophy, of the testicle, 3050 
Auditory hallucinations, as sign of intra- 
cranial tumours, 1772 
Auricular fibrillation, in cases of toxic 
goitre, 1924 

Auriculo-temporal nerve, avulsion of, 
I for parotid fistulfc, 1867, I8G9 

. Automobile accidents, head injuries due 
, to. 1747 

Autonomic nervous system, 3099, 3100, 
3101 

(see also Sympathetic nervous system) 
Auvatd’s self-retaining vaginal spcculuni, 
2369 

Ax’ertin ansstbesia, for cerebral opera- 
tions, 1797 

Avulsion of scalp, 1750 
B 

Bacillus coli infection of urinarv tract, 
2766,2772, 2774,2890 
kefogenic diet in, 2775 
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Hacilliis coli infection of urinary tract, 
mamlclic aciil in treatment of, 2782 
(sre aho unficr Cystitis; I’yclitis; 
Pyelonephritis) 

Backache, in cervicitis, 22G1 
Balanitis, ami phimo*is, 3025 
Balano'posthitis, 3025 
Baldwin’s operation for the formation of 
an artificial vagina, 2A1G 
Ballance, on ligature of the innominate 
artery, 1950 I 

Band and Simson Hall, on massive 
co]]ap«e of the lung, 2010 j 

Bartholin's gland and <luct, ahscess of, 
as a cause of dyspareuma, 2dl2 
ahsecss of, drainage of, 2385 
carcinoma of, operation for, 2388 
chronically suppurating, exeismn of, 
23S5 

cyst of, 2213 ' 

removal of, 2380 | 

operations on, 2385 i 

Basal mcningiomata, 1817 | 

Basophil adenoma of pituitary, 3*210 
Bazin's disease, 3303 ' 

Benee*Jones protcosuria, 2702 ) 

Bennett (E. n.)i orv laryngeal pouches in 
man, 1918 

Berger’s ojicration (interseapulo-thoracic 
amputation), 1988 

Berkeley’s self-retaining retractor, 2377 
Biceps tendon, rupture of, 3455 
operative treatment of, 3456, 3457 
sjTuptoms of, 345G 
treatment of, 3456, 3457 
Bicoude catheter, 2696, 2697 
Birth control, in relation to sterility, 2585 
“ Birth palsy,” 3484 
Bivalve speculum, 2699 
Bladder, 2881 

abnormalities of, congenital, 2881 
calculi, 2901 

character of urine in cases ol, 2903 
composition of stones, 2901 
diagnosis of, 2904 
effects of, 2902 

frequency of micturition in, 2903 
hffimaturia in, 2903 
litholapaxy for, 2907 
new growths complicating, 2903 
pain in, 2903 
primary, 2901 
voi. n. — 3 1 , 
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radiography in, 2905 
secondary, 2902, 2903 
suprapubic lithotomy for, 2914 
symptoms and signs of, 2903 
treatment of, 2905 
carcinoma of, 2919 

chromo-cj'stoscopy in examination of, 
2725 

congenital deformities of, 2881 
connective tissue, new growtlis of, 2922 
” cord bladder,” 3129, 3161 
cystoscopic examination of, 271 4 
{see aho under Cystoscopy) 
desquamation of, following cystitis, 2893 
diffuse nodular growths of, '2919 
diseases of, 2S8I 
<iiverticula of, 288-t 
diagnosis of, 2885 
false and true, 2884 
operative treatment of, 2886 
complications of, 2887 
pre-operative treatment of, 2885 
sjTnptoms and signs of, 2884 
treatment of, 2885 
ectopia vesicic, 2851 
treatment of, 2882 
cffectsof suprapubic drainage of, 3988 
(see also Cystotomy) 
epithelioma of, 2919 
epitheliomatous ulcer of, 2919 
fibroma of, 292*2 
fibromyoma of, 2822 
fistulse of, 2942 

suprapubic vesical fistula, 2942 
vesico-cer\’ical fistula, 220S 
vcsico-intestinal fistula, 2946 
vesico-vaginal fistula, 2943 
foreign bodies in. 2906 
diagnosis of, 2906 
symptoms and signs of, 2900 
treatment of, 2906, 2907 
herma of, see Cj'stocele 
ioflammation of, see Cystitis 
injuries of, 2887 
innocent new growths of, 2916 
of epithelial origin, 2916 
malignant new growths of, 2919 
cysfoscopic diagnosis of, 2921 
diagnosis of, 2920 
of connective tissue, 2922 
of epithelial origin, 2919 
Bymptoms and signs of, 2920 
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Bladder, malignant new growAs of, 
treatment of, 2921, 2923 
palliative, 2922 
myoma oi, 2922 
myxoma of, 2922 
new growths of, 2915 
age and sex incidence of, 2915 
treatment of, 2923 
cystoscopio diathermy, 2920, 2932 
partial cystectomy, 2937 
penirethral route, 2926 
euprapuhic ronte, 2934, 2935 
total cystectomy, 2941 
cpdema of, 2894, 2895 
papilloma of, 2916 
cystoscopic diagnosia of, 2918 
diagnosis of, 2917 
malignant, 2919 

roalignant changes in, 2917, 2918 
symptoms and signs of, 2917 
treatment of, 2918 
patent nracbus, 2882 
rupture of. 2887 
diagnosis of, 2888 
symptoms and signs of, 2888 
treatment of, 2888, 2889 
sarcoma of, 2922 
solitary ulcer of, 2896 
sympathetic diseases of, 3161 
sympathetic nerve supply of, 3115 
trabecnlation of, 28S3 
hypertrophic, 2883 
idiopathic, 2884 
in nervous diseases, 2884 
tumours of, 2915 
{see also Kew growths of, ohoie) 
ulceration of, 2895 
X-ray examination of, 2731 
zones of, in cystoscopic examination, 
2722, 2723 

Bladder retractors, Harris’s electrically 
lighted, 20SS 
Mofson’s, 2930 
Bladder syringe, 2909 
Blair-Beil's buttress operation, modifica- 
tion of, 2393 

Blood cysts, of neck, 1915 
of vulva, 2214 

Blood urea test. In urology, 2749 

Blood-vessels, of the neck, ligaturco{,194l 

peripheral, investigation of sy'mpathetic 
diseases of, 3174 


sympathetic diseases of, 3133 
angle of circulatory efficiency in, 3182 
arteriography in, 3182 
Buerger’s test in, 3182 
calorimetric estimations in, 3181 
histamine test in, 3181 
intradermal saline test in, 3182 
investigation of, 3174 
oscillometric readings in, 3181 
sldn temperature in, 3175 
treatment in, 3184 
anti'spasmodics, 3186 
camacton, 3187 
diet in, 3185 
electro-therapeutic, 3188 
general medical treatment, 3184, 
3185 

lacamol, 3187 
local treatment, 3187 
non-specific protein shock, 3186 
of associated diseases, 3186 
of local infections, 3180 . 
padutin, 3186 

passive vascular exercises, 3187 
pavsex unit, 3187 
specific injection, 3166 
surgical, 3188 

typhoid antitoxin, T.A.B., 3186 
“ vasomotor index ” in, 3178 
{see also Baynaud’s disease ; 
Thrombo-angeitis obliterans) 
Bones, secondary carcinoma of, 1991 
Bonney's method of amputating the cer- 
vix, 2462 

myomectomy clamp, 2513 

Tcsuits in Wertheim's operation, 2537 

vaginal clamp, 2531 

Boomerang needle holder for prostatec- 
tomy, Harris’s, 2987 

Boogie, gum elastic, for dilatation of the 
Urethra, 3079 
ureteric, 2731 

Bourne, on vaginismus, 2231 
Brachial plexus, operations on, 3484 
indications for, 3484 
infra -clavicular exploration, 3180 
supra-clavicular operation, 3485 
Brain, abscess of, 1827 
concussion of, see Concussion of brain 
injuries of, 1747, 1751, 1757 
clinical features of, 1757 
treatment of, 1757 
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Brntn, operation'i on, 1795 I 

tumours of, sec Intro-cranial tumours 
(see also Cerebral irritation; Head; 
Skull) 

Brain surgery, see Cerebral operations; 

Tntro-emnial tumours, opera- 
tions for ... 

Broitbwaile’s operation for excision of 
subclavian aneurysm, 19al 
Brancbial clefts, 1915 ^ 

Bronchial cysts, of neck, 1915 
Brotrud, on injection treatment of hernia, 

3201 , , 

Braucr’s mo<lirication of thoracoplasty, 

2122 

Urawny »rm' Wl<i''lng .imputation of the 
breast, 19S7 
Breast, 1903 
abscess of, 1970 

operative treatment of, 197- 

treatment of, 1971, 1972 
absence of, 1904 
accessory, 1900 
actinomycosis of. 1974 
adenoma of, 1979 
amputation of, 19S1 
anatomy of, 1903 
atrophic scirrhus of, 1992 

carcinoma of, 1980 

clinical features of, ^ 
differential diagnosis of, 1982 
from chronic abscess, 19S- 
from cystic mastitis, 1982 
from fat necrosis, 1983 
en cuirasse, 9181 _ . 

general examination of the patient in. 

1952 

glands in, 1982 
in the male, 1993 
metastases of, 1990, 1991 
peatt d'orange skin in, 1981 
piocnosis of, 1988 
radical operation for, 1984 
complications of, 1957 
post-operative investigation, IfKB 
raLm Ld X-ray in treatment of. 
1984 

recurrence of, 1989 
in abdomen, 1992 
in bones, 1991 
in mediastinum, 1990 
local, 1989 


parasternal, 1990 
supra-clavicular, 1990 
survival rote after operation for. 
1989 

treatment of, 1984 
congenital anomalies of, 1964 
cystadenonaa of, 1994, 1995 
cysts of, 1976 

interstitial cysts, 1978 
retention cysts, 1977 
diffuse hypertrophy of, 1966 
duct-carcinoma of, 1979 
duct-papilloma of, 1979 
cncephaloid carcinoma of. 1980 
enlargement of, in the male, 1966 
examination of, 1980, 1981 
excision of, 1984 
fat necrosis of, 1983 
fibro-adenoma of, 1993 
fibroma of, 1993 
gumma of, 1974 
hydatid cyst of, 1978 
infections of, 1970 

(sec flfso Mastitis) 
influnimulion of. srr 

innocent tumours of ths stroma, 1993 

lactation carcinoma of, Ufi 
hpoma of. 1996 
lymphatic drainage of. 1963 
male, carcinoma of, UJo 
cnlntgemcut of. 1966 
malformations of, 1961 

treatment of, 1966 

n,.,l,gn«nt tumours " ■ jgge 

m.al.gnaut tumours of the s rom 
mastitis earcinomatosrs of, 1980 
neuralgia of, WfO 
new growths of, 19.8 

:Suriori980,1981 

rh^st"tiouof.9195 
sarcoma of, 1996 

oeirrhu, carcinoma rf, 1980 

soft fibro-adenoma of, 
supernumerary, Ubb 

syphilis of. 

trans-illumination of. 19S 

tuberculosis o , 974 

(seeoIsoM”" 

®"“"'e°„LpBe of the lung, 2010 
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Uroad ligatQcnts, cy&ts of, operations for, 
2509, 2571, 2572 

fibromyomata of, operation for, 2569 
pseudo-cyst of, operation for, 2565 
difficulties and dangers of, 2568 
technique of, 25G7 
Brodie’s abscess, 342i 

diScrential diagnosis of, 3420 
symptoms and tigns of, 3425 
treatment of, 3426 

Brodie, gero-cystic disease of, 1978, 1995 
Bronchiectasis, 2177 
iptiologj* of, 2177 
bronchoscopic drainage in, 2181 
collapse therapy in, 2181 ' 

congenital, 2177 
diagnosis of, 2178 
drainage in, 2181, 2183 
forms of, 2177 
lobectomy in, 2183 
operatbo treatment of, 2181 
pneumothotax treatment of, 2959 
Migns and symptoms of, 2178 
treatment of, 2180 
Bronchitis, post-operative, 2004 
acute septio or suppurative, 2005 
catarrhal bronchitis of the larger tuliea, 

2004 

catarrhal hronchitis of the emaller 
tubes or capillary bronchitis, 

2005 

Brontho-pnemnonia, post-operative, 2017 
Bronchoscopic apparatus, 2031 
Bronchoscopy, in diagnosis and localisa- ' 
tion of pulmonary abscess, 2028 
m treatment of bronchiectasis, 218! 
m treatment of pnltnonary abscess, 
2031, 2035 

Brorm-Sequard's syndrome, 1850 
following paravertebral thoracic in- 
jection, 3200 

Bucknall's operation for hypospadias, 
Winsbury- While’s modification 
of, 3022 

Buerger's dilating olives and gmdes 
28GJ, 28G5 

Buerger’s disease, ice Thrombo-aogeitis 
obliterans 
Buerger’s test, 3182 

Bulloch and Sequeira, on the adieno* 
genital syndrome, 3210 
Burrell’s aspirator, 2081, 2083 


Bursal cysts, of neck, 1915 
BorsitU, of knee, 3395 
popliteal, 3396 
pre-patellar, 3395 
radial, 3316, 3317 
ulnar, 3316, 3317 
Kanavel's sign in, 3317 


C 

Calculi, prostatic, 2957 
renal, 2797 
ureteral, 2855 
urethral, 3072 
vesical, 2901 

Calculous anuria, see Anuria, calculous 
Calorimetric investigations in diseases 
of the peripheral blood-vessels, 

3181 

Cameron’s forceps, 2599 
I lithotomy instroment table, 2371 
uterine forceps, 2367 

Cameron light, for trans-illuminiitiun of 
the breast, 19S1 

Canal of Nuck, hydrocele of, 2214 
Concer en ettirasse, 1981 
Cancer, inoperable, aympathectomy for 
alleviation of pain in, 3102 
{see aUo Carcinoma ; Sarcoma, etc . ; 
<i«i under organs and rcyibni) 
Cannula, cystoscopio evacuating, Canny 
ByaU’s, 2908 

Cannula and trocar, Maingot’s, 3270 
Canny Ryall’a cysto-urethioscope, 2709, 
2710 

cystoscopio evacuating cannula, 290S 
cystoscopio lithotrite and obturator, 
2908 

evacuating bulb, 2909 
Capillary bronchitis, post-operative, 20t>5 
Carbohydrate content of foods, 2777 
Carbuncle, of kidney, 2788 
Carcinoma, of adrenal cortex, 3231 
of bladder, 2919 
of breast, 1980 
of cervix uteri, 2265 
of clitoris, 2389 
of Fallopian tubes, 2359 
of female urethra, 2223 
of kidney, 2816 
of lung, 2170 
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Carclnonm, of iiialo liroast, 1093 
of ovary, 2G.)1 
of parotiil ulanil, IST."* 
of pro>tato, 301G 
of pallvary plaml'^, 1875 
of scrotum, 3031 
of spine, 1818 

of pubmaxUlary plantl, 1875 
of testicle, 3051 
of ureter, 2853 
of urethra, 3001, 300.) 
of uterus, 2334 
of vagina, 225 1 

of vulva, 2219 . 

Carcinoma, chorionic, of corpus uten, -.AMI 
of vagina, 2255 

Carcinoma, melanotic, of scrotum. 3«W» 
Carcinoma, squamous-celled, of scrotum, 

3031 

of vulva, 2218 

Carcinoma, supcrs'cning in ca^s of chrome 
ulcer of the leg, 33il7 
Canliospasm, 3151 

methods of dilatation in. 3152 
ajTnpathectomy in treatment of. 3lo- 
treatment of, 3152 | 

Cardio-vascular complications, post- ^ 

operative, 2041 

Carling’s operation for the formation of an i 

artificial vagina, 241G 

Carnacton, m treatment of peripheral , 
vascular disease, 3187 
Carncous mole, 2308 

Carotid artery, common, operations for 
ligature of, 1942 

results of peri-arterial sympathectomy 

of, 3145 , 

Carotid artery, external, ligature o. 

Carotid artery, iuterual, hg.ature of, 
194G 

Carotid body, tumours of, 19-1 
diagnosis of, 1922 
removal of, 1922 , 

Cartilage, external semilunar, of Uee, 

3370 

congenital abnormalities of, SAtV 

cysts of. 3380_ 

CaSge!tSnal semilunar, of 
3365 

cysts of, 3380 


Caruncle, of female uretlir.i, 2222 
treatment of, 2390 
Caruncle, urethral, 3094 
Casom’s intraclermal test for hydatid 
disease, 1978 

Catarrh, chronic cervical, see Cers'icitis, 
chronic 

Catarrlia! bronchitis, post-operative, 2004, 

I 2005 

Catheter, continuous dilatation by, m 
’ urethral stricture, 3082 

1 Dc Pezzer, 214G 
' formalin cabinet for, 2G95 
gauge for, 2697 
j olivary ureteric, 2730 
op.iquc ureteric, 2734 
j retrograde, 3068, 30C9 
I shapes and sizes of, 2090 
j Swift Joly’s hydrostatic ureteric, 2864. 

' 2865 

tjT)Cs of, 2696, 2697 
ureteric, 2730, 2734 
whistle-tip ureteric, 2730 
' Catheter fever, 3071 
I Catheterisation, 2695 
! in cases of prostatic obstnictiou, 29.4 
! dangers of, 2968 

I technique of, 2974, 2975 

I of females, 2699 

' of ureters, 2726 

procedure, 2696 

retrograde, following suprapubic ejsto- 
* tomy tor urethral stricture, 

relrogr^L, iu rupture of the urethra, 
3008 

technique of, 2696 

Cat's paw retractor, 2142 

Cauda equlua, tumours of, ItwO 
Causalgi^, sympathectomy lu treatment 
of, 3163 ^ , 

Cellulitis, after iujectiou treatment of 
varicose veins, 3-97 
of neck, 1896 
pelvic, 2359, 2360 

Cerebellar abscess, sec Brain, absee-s of 
Cerebellar operations, 1619 

(see niso lutra-cramal tumours) 
Cerebellar tumours, operations tor. 1819 
Cerebral abscess, see Brain, abscess of 

Cerebral compression, and intra-crania 

hcemorrhage, 1.61 
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Cerebral concussion, 1757 
{see aho Concussion of brain) 

Cerebral decompression, 1764 
anajstbesia for, 1764 
for extra-dural bajmortliage, 1766 
in cases of cerebral irritation, 1760 
incision for, 1765 
indications for, 1764 
preliminary to X-ray treatment of 
intra-craiiial tumours, 1780 
sub-temporal, lS18 
technique of, 1764, 1765 
Cerebral L^morthage, traumatic, 1761, 
1762 

Cerebral hemispheres, operations on, 1813 
Cerebral irritation, 1760 
decompression in, 1760 
technique of, 1764 
foUovring head injuries, 1753 
pathogenesis of, 1760 
treatment of, 1760 
Ceiebial operations, 1793 
closure of the sround, 1802 
control of hemorrhage in, 1798, 1801, 
1802 

decompression, see Cerebral decom- 
pression 

drainage and dressings, 1802 
incisions for, 1607, 1813, 1817, 1819 
methods of opening the skull, 1798 
methods of raising osteoplastic flap, 
1801 

operation for abscess of the brain, 1827, 
1828 

operations on tbe cerebral hemispheres, 
1813 

position of patient for, 1795, 1796 

post-operative tadiationtteatroent,1802, 
1826 

post-operative treatment of, 1825 
removal of brain tumours, 1806 
transfrontal operations, 1807 
removal of gliomata, 1817 
removal of meningiomata, 1814 
sequel® of, 1825 

sub-temporal decompression, 1818 
technique of, 1795 

trans-sphenoidal exposure of pituitary 
tumours, 18U 

use of electro-surgical unit in, 1802 
ventricular estimation in, 1806 
{tee also Intra-cranial tumours) 


tumours, see Intra-cranial 
tumours 

CerebrO'Spinal fluid, escape of, following 
fracture of the skull, 1756 
esan^uatiou of, in suspected intra- 
cranial tumours, 1778 
measurement of pressure of, 1841, 
1812, 

value of examination of, in diagnosis, 
1839 

Cervical canal, carcinoma of, 2266 
reduction of, operation for, 2458 
{see also Cervix uteri) 

Cervical lacerations, operation for repair 
of, 2456 

Cervical polypi, removal of, 2404 
Cervical rib, division of scalenus antlcua 
muscle for relief of pressure 
symptoms due to, 1956 
localised form of Raynaud’s disease 
produced by, 3141 
Cervicitis, 2258 
acute, 2259 
diagnosis of, 2259 
symptoms and signs of, 2259 
as a cause of sterility, 2616 
treatment of, 2017 
chronic, 2260 

and cemcal erosion, 2947 
backache in, 2261 
causes of, 2260 
diagnosis of, 2262 
tUfierential diagnosis of, 2202 
from carcinoma, 2262 
from hard chancre, 2202 
from tnbetculosis, 2202 
early effects of, 2260 
later effects of, 2260 
leucorrhcea and, 2261 
operative treatment of, 2456, 2460, 
2403, 2481 

remote effects of, 2261 
secondary effects of, 2261 
symptoms of, 2261 
treatment of, 2202 
with the diathermy cutting current 
curette, 2463, 2947 
due to late gonorrheea, 2616 
diathermy for, 2018 
ionisation for, 2617 
operations for, 2617 
gonorthceal, 2259, 2616 


Cerebral 
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Cervicitis, septic, 2259 

symptoms and signs of, 2209 
treatment of, 2200 
tubercuIou«, 2202 

Ccr\'ico-thoracic ganglioncctomy, 3190 
Cor%'ix uteri, 2200 
affections of, 2200 
amputation of, 2400 
by Bonney’s motbod, 2402 
indications for, 2400 
atresia of, 2250 

carcinoma of, 2205 > 

mtioJogical factors in, 2265 1 

childbearing, 2205 
" erorion,” 2205 | 

Jaccrations and ccmcitis, 2265 f 
causes of death in, 2274 ( 

complications of, 2274 
diagnosis of, 2272 
differential diagnosis of, 2272 
from chronic cervicitis, 2273 
from erosion, 2272 
from laceration irithccrvicitis, 2273 
from sloughing fibroid polypus, 
2273 

from small cendcal fibroid, 2273 
from ulceration due to tuber* 
culosis or syphilis, 2273 
hydronephrosis complicating, 2274 
in pregnancy, 2275 
indications for operation in, 2275 
radium treatment, 2276 
treatment of, 2275 
incidence of, 2265 
mode of extension of, 2268 
dissemination by the blood stream, 
2268 

implantation, 2269 
infiltration, 2268 
lymphatic permeation, 2268 
of the cervical canal, 220S 

histological appearances, 2268 
signs of, 2270 

of the portio vaginalis, 2265 
histological appearances, 2266 
Schiller’s test in, 2270 
signs of, 2269 
pathology of, 22C5 
prognosis of, 2274 
pyelonephritis complicating, 2274 
pyometra associated with, 2274 
pyosalpinx associated with, 2274 
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radical hystero-colpectomy (Wer- 
thoim’s operation) for, 2523 
signs of, 2269 

of carcinoma of the portio vaginalis 
2269 

of cndocervical carcinoma, 2270 
signs of extension of, 2271 
cystoscopic examination, 2272 
examination per rectum, 2272 
examination pet vaginam, 2271 
symptoms of, 2269 
treatment of, 2275 
palliative, 2275 

Wertheim’s operation for, 2523 
cervicitis, 2258 
{see also Ccm’eitis) 
conical, 2256 

cystic degeneration of, 2263 
dilatation of, 2454 
dangers of, 2454 
laceration of the cervix, 2455 
perforation of the uterus, 2456 
indications for, 2454 
technique of, 2454 
double, 2256 
j ectropion of, 2258 

elongation of, coogeoital, 2256 
treatment of, 2460 
elongation of, &upra*vaginal, 2257 
treatment of, 2429 
fibromyoma of, 2264, 2323 
hysterectomy for, 2495 
treatment of, 2495 
(see also Uterus, fibromyoma of) 
fibromyomatous polypus of, removal of, 
2464 

hard chancre of, 2262 
tnfwrions of, as a cause of sterility, 
2615 

due to douching, 2615 
due to foreign bodies, 2616 
inflammation of, sce Cervicitis 
injuries of, 2257 
innocent new growths of, 2263 
interstitial fibroids of, 2264 
lacerations of, 2257 
in relation to sterility, 2618 
operation for suture of, 2456 
symptoms of, 2258 
treatment of, 2456 
maldevelopments of, 2256 
malignant new growths of, 2265 
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Cervix nteri. mucous pol^^ras oU 2263 
removai of, 2161 
sj-mptoms of, 22G4 
treatment of, 2464 
new growths of, 2263 
as a cause of sterility, 2G18, 2019 
physical examination of, 2200 
polypi of, removal of, 2464 
removal of gland-bearing area of, with 
the diathermy cutting current, 
2463. 2917 
sarcoma of, 2276 
sjTnptoms of, 2276 
treatment of, 2276 
submucous fibroids of, 2264 
vesico-cer\’ical fistulie, 2253 
(sec also Cer\ncal canal ; Cemcitis ; 
Uterus) 

Cliancre, hard, of cervix uteri, 2262 
of nipple, 1868, 1974 
soft, of vulva, 2208 

Chandler, on division of pleural adhesions, 

2100 

refill needle for artificial pneumothorax, 
2061 

thoracoscope, 2093 
two-way aspirating syringe, 2081 
Chapman, Qrannlle, ligation of innoini- 
nnte artery for subclavian 
aneurysm by, 1951 
Chc-'t, surgery of the, 2108 
(»« aUo Intra-thoracic tumours. Lo- 
bectomy, Pulmonar)' tubercu- 
lo«is , Thoracoplasty, ftc.) 

Chest complications, post-operative, 2y<)I 
ub>-ccss of the lung, 2023 
course and complications of, 2l)31 
treatment of, 2032 
aficctions of the mediastiaura, 2039 
nir-embob^ra, 2016 

as cause of fatality in opcratloas, 2W1 
broiicIiiectasH, 2041 
broocho-pneunioni.1, 2U17 
canJio-vascular complications, 2tHl 
chssification of, 2(>jj 
eniphysema, 2010 
fjt-ombolism, 2010 
gangrene of the lung, 2037 
incidence of, 2001 

interstitial emphysema, acute, 2040 
late pulmonary effects, 2010 
bronchiectasis, 2011 


exacerbation of previous dbeasc, 2010 
fibrosis, 2041 
lobar pneumonia, 2017 
massive collapse of the lung, 2008 
mediastinitis, acute, 2039 
myocardial failure and dilatation, 2042 
cedema of larynx, acute, 2039 
pleorisy, 2038 
pneumonia, 2017 
treatment of, 2020 

pneumonitis, diffuse suppurative, 2022 
predisposing factors to, 2003 
prevention of, 2045 
age, build and previous disease in 
relation to, 2045 
chill and exposure, 2048 
choice and technique of anresthesia, 
2049 

factor of impaired respiratory ex- 
pansion, 2046 

factor of pre-existing infection, 2048 
maintenance of body fluids and 
circulation, 2050 

prevention of septic aspiration, 2010 
type of operation in relation to, 2045 
pulmouaty abscess, 2023 
pulmonary collapse, 2006 
massive, 2008 
treatment of, 2012 
pulmonary embolism, 2011 
prevention of, 2016 
treatment of, 2017 
pulmonary infarction, 2014 
treatment of, 2017 
pulmonary OTderaa, acute, 2013 
pulmonary suppuration, 2022 
ehocfc, 2041 

surgical emphysema, 2010 
tracheo-bronchitis, acute, 2lX)4 
acute septic or sappnrativc bron- 
chitis, 2005 

catarrhal bronchitis of the larger 
tubes, 2004 

catarrhal bronchitis of the small 
tubes or capiiiarj’ bronchitis, 
2005 

Chest wall, tumours of, 2109 
Ifcuign, 3169 
malignant, 2170 

Chill and exposure, as factors in post- 
operative chest complications, 
2048 
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Cliimnpy-wccp’fi cancer, Hoai 
Chocolate cyMs, of ovary, 'ICfA 
Chomlroma, of spine, 1818 
synovial, of knee joint, 3383, 3381 
Cliordce, 3074 

Chonlntomy, for intractahlc pain. 1N>», 
1803,1861 

Cliorion, liyilatuUform (lejicneralion of, 
see Ilydatidiform mole 
Chorion-epithoUoinn, of testicle, 30.)1 
Chorionic carcinoma, of corpni uteri, 233G 
of vagina, 223') 

Chroinafiine tumour, of the adrenal 
medulla, 3237 i 

Chromo-cystoscopy, 2725 

in renal III bcrciilosis, 2733 ^ 1 

Chromophil adenoma, of pituit.yy, 1 
Chromophobe adenoma, of pituitary. 1 
Chronic cer^’ical catarrh, Cervicitis, 
chronic 

Churchill and McNeil, on vital capacity 
of the chest after laparotomy, 
2010 

Circulatory efiicicncy, angle of, 3182 
Circumcision, 3020, 3027 . # • i 

Cisterna puncture, in diagnosis of spinal 
tumours, 1833 

Clamp, Bonncy’fl myomectomy, ->I3 
Bonney’s vaginal, 2531 
cystoscopic, 2716 
Clarke, on ketogenic diet, 2776 
Claw foot, sec Tea cavus 
Climacteric, see Menopause 
Clitoridectomy, 2389, 2390 
Clitoris, carcinoma of, 2389 
excision of, 2389, 2390 
hypertrophy of, 2389 
Cochleatc uterus, 2278 
Croliotomy, technique of, 2374 
Coitus, excessive, os cause of stenlity, 
2586, 2015 

Coitus interruptus, 2586 
Collapse, pulmonary, 

Collapse therapy, in bronchrectos.s, 2181 

in pulmonary tuberculosis, 2108 

(see also Artificial P“™“” ‘“’"^bviau 
Colles, on ligature of tUe su 
artery, 1951 

Colon, congenital dilatation o , s o 

distal, 

3113 


Colonic oil-ether an.Tsthosia, in operations 
on the neck, 1893, 1895 
technique of, 1895 
Colpo-hj-stcrectomy, radical, 2449 
after-treatment of, 2401 
indications for, 2449 
technique of, 2450 

Colpo-iictineorrhaphy, 2401 
indications for, 2401 
posterior, 2105 
technique of, 2101 

rothergill’s method, 2403 

Colporrhaphy, anterior, 2393 

dressings and after-treatment, 2101 
for cure of cystoccle, 2393 
technique of. 2393, 2394,2397 
Colpolomy, technique of, 2422 
Common carotid artery, bgatnrc of, 1942 
Complications, post-operative, thoracic, 

sec Chest complications 

Conception, fibroids in kW-™ ^328 
prevention of, and stciility, 2o8o 
removal of pioductB_of, 24il 
Concussion of brain, 

clinical features of, 175 1 
decompression for, 1768 
technique of, 17C4 
definition of, 1757 
Rcqiiclie of, 1758 

treatment of, 1768 „ 

=“=-€irs-“ 

treatment of, 3157. 3*5 

ischiemio contracture 
Cooper, ligaments 
Coppinget’8 case of 

minate artery, 1950 
Cord bladder, 8199, 3101 

Corpus luteum, cysts of,J037 

persbtence of, ^ 

^ rrhcea and BteriUty, 2650 

mrry or chocolate cysts of, 2638 

Corpus uteri, carcinoma of, 2334 

infections of, 2315 , , 

cr:td»;^^r 

operarrpteS.neurcc.omy,, 3201 
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Coude catheter, 2G9G, 2697 
Cradle pessary, 2249 

Cranial nerves, mjaries of, following frac- 
tures of base of the skull, 1758 
Cranial surgery, 1795 
Cranial tamours, see Intra-cranial tumoQts 
Ctanio-bulhat outflow, 3116 
Cramo-pharjugeal cysts, ISIH 
Cramopharyngiomata, 1787 
treatment of, 1790 

Craniotomy, technique of, 1795, 1798 
{sec also Cerebral operations; Intra- 
cranial tumours, operations for) 
Cramum, see Skull 
Crew, on detetmination of ats, 3222 
Cnk, on adrenal deneri*ation, 3170 
on adrenal operations m treatment of 
epilepsy, 3172 

operation of thyroidectomy, 1933 
Crocket, on “ gelatinothorai," 2086 
Crutch, localuetl form of Raynaud’s 
disease produced by pressure 
from, 3Ul 

Cupola-plasty, 2U6, 2132 
Curettage, of uterus, 2465 
contra-indications to, 2465 
dangers of, 2467 

dressings and after-treatment of, 2467 
haemorrhage after, 2470 
indications for, 241® 
perforation of uterus during, 2467 
results of, 2468 
sepiis and, 2470 
technique of, 2465, 2406 
with the diathermy cutting cDrrent,2947 
Curettes, uterine, 2368 
Cushing’s syndrome, 3213, 3215 
Cut-throat, 1922. 1923 
CystadenoHia, of breast, 1994, 1995 
of ovary, 2642 
|<cc fllco Adenoma) 

C^'stectomy, partial, 2937 
in treatment of new growths, 2937 
technique of, 2937 

growths arising from the Iiladder 
liase, 2939 

growths on the posterior wall of the 
bladder, 2038 

growths on the vault of the bladder 
2937 

Cystectomy, total, 2941 
for malignant disease, 2941 


Cystic hygroma, 1915 
Cystic tumours, of the mouth, 1871 
of jjeck, 1915 
Cystitis, 2889 
acute, 2890 
diagUQsia of, 2891 
investigation of, 2891 
symptoms and signs of, 2890 
treatment of, 2891, 2892 
fetiology of, 2890 

factors causing lowered resistance, 
2890 

source of infection, 2890 
bacteriology of, 2890 
bullous, 2893 
chronic, 2892 

cystoscopic appearances in, 2893 
changes in the mucous membrane, 
2893 

changes in musculature, 2898 
inflammatory products, 2890 
vascular changes, 2893 
cystoscopic examination in, 2893 
diagnosis of, 2898 
gonococcal, 2892 
routine examination in, 2892 
symptoms and signs of, 2892 
treatment of, 2899 
general, 2899 
local. 2900 
cystic, 2895 
gonococcal, 2892 
hicmonhagic, 2893 
tuberculous, 2901 
vascular changes in, 2893 
Cystocele, anterior colporrhaphy for, 2393 
interposition of the uterus for, 2440 
of vagina, 2244 

Cystogram, instrumental, 2740 
CyatoQiata, of ovary, 2643 
Cystr»cope, IVinsbuiy-lVhite's operating 
and catheterising, 2933 
Cystoscopic cannula, Canny Hyall’s, 2908 
Cystoscopic clamp, 2716 
Cystoscopic conch, Andrews’, 2716 
cystoscopic diathermy, 2923, 2926 
in treatment of new growths of the 
bladder, 2926 

in-patient or nursing home treat- 
ment, 2932 
technique of, 2933 
machine for, 2923 
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Cystoscopic dj.itLmny, iji trralmcnt of 
now prowtha of (ho IifiwWor.otif' 
patient or umbulatorv method, 
2&2C 

(linicnltics and tlangcra of, 293i) 
preparation of patient for, 2927 
technique of, 2927 

Cyato'scopic lithotrite. Canny Uyall’s, 
2908 

Cystoscopic rongeur, Voung’a, 2908, 2909 
Cystoacopic fciasors, 28CG 
Cyatoscopic .‘'tooJ, 27i7 
Cystoscopic telescope, 2718 
Cyatoscopy, 2714 
chromo-cystoscopy, 2720 
equipment for, 2715 
Cystoacopic clamp, 271C 
cystoscopic couch, 2715 
cystoscopic stool, 2717 
irrigating stand, 2TI7 
ohscrN’ation cy«to«copc with tele- 
scope, and single or douWo 
cathctcrising sheaths, 2717, 2718 
examination of the bladder by, 2722 
in diagnosis of new growths of the 
bladder, 2918, 2921 

in diagnosis of prostatic obstruction, 
29Cf 

in diagnosis of ureteric calculus, 2858 
in diagnosis of ureterocele, 2852 
in gi'naccotogy, 2205 
in prostatic obstruction, dangers of,2968 
in renal tuberculosis, 2792 
technique of, in females, 2721 
technique of, in males, 2717 
thcorj’ of, 2721 
Cystotomy, suprapubic, 2975 
after-trestmcDt of, 2981 
aujcsthesia for, 2976 
closure of the bladder with drainage in, 
2978 

followed bj’’ prostatectomy, 2971, 2978, 
2986 

for urethral stricture, 3087 
after-treatment of, 2981 
ansesthesia for, 3088 
operative technique, 3088 
results of suprapubic drainage in, 3088 
treatment of a stricture following, 
3089 

excision, 3090 

mstnuBfJjtsb 3089 


operative, 3090, 3091 
retrograde catheterisation, 30S9 
indications for, 2975 
position of patient for, 2977 
preliminary treatment in, 2976 
preparation of the patient for, 2976 
technique of, 2977 

Cy'sto-urethroscope, Canny Ryall’s, 2709, 
2710 

McCarthy's, 2710, 2713 
(see also Urethroscope) 

Cysts, blood, of nect, 1915 
blood, of vulva, 2214 
branchial, of neck, 1915 
bursal, of neck, 1915 
“ chocolate,” of ovary, 2651 
dermoid, of raediastimim, 2174 
of neck, 1916 
of ovary, 2S41 
of testicle, 3051 
fimbria!, of ovary, 2654 
hydatid, of breast, 1978 
thoracic, 217G 
intra-cranial, 1767 
of breast, 1976 

of broad ligaments, operations foe, 2567, 
2569 

of the epididymis, 3053 
of tddney, 2S09 
of neck, 1915 

of semilunar cartilages of knee, 3380 
of ureter, 2851 
of urethra, 3094 
of vagina, 2252 
parovarian, 2654 
pseudo-mucinous, of ovary, 2645 
sebaceous, of neck, 1915 
of scrotum, 3034 
of vulva, 2213 
serous, of ovary, 2642 
sub-dural, traumatic, 1762 
Bub-urethral, 2221 
tubo-ovarian, 2343, 2344, 2572 
urachal, 2SS2 


D 

Dandy’s operation for pineal tumours, 
1823 

Davies’ (Jlorriston) refill needle for 
artificial pneumothorax, 2065 
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Deafness, effect of operations on the 
stellate ganglion on, 3145 
Decompression, see Cerebral decom- 
pression 

Decortication of the lung, for relief of 
chronic empyema, 2158 
De Pezzer catheter, 2146 
Dermatitis, complicating treatment of 
chronic leg ulcers, 3304 
Dermoid cysts, of mediastinum, 217! ] 

of neck, 1915 
of ovary, 2G41 
of testicle, 3051 

Diabetes, adrenal operations in treatment 
of, 3172 

associated with hj^perthyroidiw, 1024, 
1015 

complicated by pregnancy, 2056 
Diaphragm, paralysis of, see Phtem- 
cectomy 

Diaphyscctomy, 3110 
Diaphysial drainage, in acute osteomye- 
litis, 3408 

Diaphysia, subperiosteal resection of, for 
acute osteomyelitis, 3410 
Diathermy, coagulating and cutting 
currents in, 2923 

cutting current curette, in treatment of 
chrome cervicitis, 2463, 2917, 
2948 

cystoscopic, 2923 

m-paticftt or tmewng home treat- 
ment, 2932 
technique of, 2933 

iu treatment of new growths of the 
bladder, 2923, 2926 
machine for, 2923 

out-patient or ambulatory method, 
2926 

difficulties and dangers of, 2930 
prepatatmn of patient lor, 2^27 
technique of, 2927 
in acute epididynutus, 3045 
in division of pleural adhesions, 2096 
in treatment of ureteric calculus, 2866 
2867 

in treatment of ureterocele, 2853 
open, in treatment of new growths of 
the bladder, 2935 
rectal, 2955 

Diathermy electrode, rectal, 2953 
Diathermy machine, gcnito-urinaiy, 2923 
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Diet, after operations on the utinnrj* 
system, 2829 

in relation to fertility, 2594 
in orinary infections, 2775 
Dictl's crisis, 2765 

Dieulafoy’a two-way aspirating syringe, 
2081, 2082 

Digby’s method of tracheotomy, 1912 
preliminary to thyrotomy, 1908 
technique of, 1912 

Digitalis, contra-indicated in cases of 
toxic adenomatous thyroid, 1924 
Dilatation, of cervix uteri, 2454 
of urethral strictures, 3077 
Dilator, Kollman’s urethral, 3077 
ureteric, 2864, 2865 
utetme, 2368 

Diphtheria, of vulva, 2209 
Discission of pleura, foe relief of chronic 
empyema, 2169 
Diverticula, of bladder, 288-4 
of oesophagus, 1905 
of pharynx, 1005 

Dix (V. W.), on von Lichtenberg’a plastic 
operation for hydronephrosis, 
2841 

Dott and Fraser’s ventriculogmphy 
apparatus, 1804, 1805 
Douching, vaginal, as a cause of infection, 
2615 

Douglas, pouch of, see Touch of Douglas 
Pouthwaite, on use of quinine-urethane in 
injection treatment of varicose 
veins, 3285 

Drainage-tube, MorelU’s, 2146 
Tudor Edwards’, 2146 
Drug addiction, as a cause of sterility, 
2594 

Dudley's operation, 2614 
Duncao, on sterility, 2577 
Dunlop, on ketogeojc diet, 2776 
Dura mater, cerebral, laceration of, in 
fractures of skull, 1753, 1754 
Dysmenorrheea, 2297 
and sterility, 2587 
classification of, 2293 
congestive, 2301 
extrinsic, 2301 
intrinsic, 2298 
membranous, 2302, 2588 
treatment of, 2303 
pre-menstrual, 2301 
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T)v^>Il^f'norrln^'fl| prlni.^ry, 
cliiiracter of >»> 
ihimtion of, ‘220S 
patholojry of, 22P0 
treatment of, 2299 
endocrine, 2209 
hygienic, 2299 
meilicinal, 2300 
operative, 2300 
secondary, 2301 

sympathectomy in treatment of. 3100 
treatment of, 2299 
varieties of, 2293 
(wflfw Men'tnntinn) 

Dvspareiinia, 222a 
and sterility, 2390 
causes of, 222S 
clinicaltypos of, 2229 
due to Ilarthohn s al-ce«. 2GU 
due to conditions anecting the vagmal 
entrance and vulva, 2W9 
duo to urethral caruncle, 2011 
due to vulvo-vnginitis, 2012 

treatment of, 2229 

amcnorrlima, 2239 
Dysuria, 2077 
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Electro-surgery, in cases of cerebral 
tumour, 1802 

Electro-therapeutic treatment of peri- 
pheral vascular disease, 3188 
Electrotome, IMcCarthy’s prostatie, 300S. 
3009 

Elephantiasis, of sTilva, 2212 
/,/^n+rnption of ti 


Elephantiasis, of sTilva, — 1- 
1 Elliott on contraction of the ileo-cohc 
aioi 


Ear,«.en.»l,tavolve".™t 

fracture of base of the skull, 
1750 

Ectopia vesica*, 2881 

treatment of, 2882 extia- 

Ectopic pregnancy, see Pre^ * 
uterine , 

Ectropion, of utcr:, 

Eczema, in associa 

Hirers of the leg. 3304, Jwo 

adhesions, -090 


sphincter, 3124 

Einholectomy, pulmonary, 2017 
Emholhm, air, complicating artificial 
pneumothorax, 2087 

fat, wst-operatis-e, 2016 

pulmonary, sfc Pulmonary embeh'm 

Emhrvoma, of kidney, 2817 - 

Emphvscnu. acute interstitial or stirgical. 
2040 

of protid gland, 1809 
Empyema, 2130 

acute, 2130 i • ?n 

appratus for raction clramage in, 

2143 

Imctcriologp of, 2130 
bilateral, 2160^ 

diagnosis, 213 1 

empyema necessitatis, -lol 

Mplorotorypnnctnroin,-I39 

following an infected infarct, -1.1 
interlobar, 2151 
nictapneumonie, 213i. -148 

niptnre of, mtoabroncbui 21.il 

aignaandajmpto^of.^lS. 

svnpneumoiuc, -13i, *■ 

treatment O1.2U0 

aspiration m, 2142 ^ 

rontimiona closed diamago m, 
2142,2143 , _ 

diamagcanddisinfertion m -150 

intercostal drainage m, 
Sermittent closed drainage m, 
‘>14'* 

open drainage in, 2142, 214i 

opn drainage and tamponade m, 
2148 . . 0141 

rib resection and drainage m. -144 

PoScotomy *"«»-■> 
and separate closed drainage. 

2147 

types of, 2136 

of. 2>53. 9153 . 

decortication ol the long, m, -loS 
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, »li?isrri'r»K '4, 21'il 
'i5 

nri'l fxtfhi of, in relation to 
rAftion of trf-alfri'-nt. 2If/» 
of, 

irtilfiiUou 10 , 2ir/» 

Ufil'- itmtiuofihfty in, 
aij'l iiyriiptorn)i of, 'Jifjl 
itmliiu 111 of. ‘2irj’j 
j)oU)/i' ii} fJj«i ritvily, 
w'l</ lion of Iruifrnrnt, 151 r/r 
lire of ifiiiw |e ;;rnf lx III ( lo»irii{rnvttiM, 
alflf) 
liile n iiloiix, 
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M>llu|lX'' of Ilje (HVlIy III, lilOt 
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tnixf'il liifeeiion in, 'Jir.iJ 
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21(11 

liiviiK" m, 21(13 
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''niniiil (iiiinmM, liTa, isii> 
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xymptomi of, 2321 
tr^atmTit of, 2172 
I I fielotn'^trioma of, 2333, 2331 
' inflammation of, nef Endometritis 
’ EndotJ/'-lioma, of canda equina, IfiCC 
I «( ovary, 2r>W 
j «f Hfnne, 18J9 

j of vulva, 2220 

' l^osino|»h!lic adenoma, of pituitary, 1788 
E/iidnlyiniH, cyxtH of, 3033 
n|M‘rinatocclG, 3053 
injection treatment of, 3278 
nymptoms and signs of, 3053 
triMlmcnt of, 3051, 3278 
infl.iinnntum of, scr Epididymitis 
Nittitl multiple cysts of, 3053 
VipKlidyniUi'*, 3013 
goiiticoreal, 30J4 
diagnosis of, 3011 
diutliemy in treatment of, 3015 
symptoms and signs of, 3014 
tn'atmcnt of, SOU 
non*gonocorc.d, 3015 
acute, 3017 
ebronie, 30-1 C 
tuK’trulous, 3047 
acute, SiMO 
cUtomt, 3iMT 
treatment of, 3018 
varieties of, SOU 

Epilepsy, adrenal operations in tivitssn 





" Ether pneumonia," 2006 
Evacuating hull). Canny liyairp, 2909 
Evans am! Long, on o-stni'i, 2231 
Evu!«ion of the phrenic nerve, 1957, 2127 
Kxnitem of the phrenic ners-e, 1937, 2127 
Exophthalmic goitre, sec Goitre, exoph- 
thalmic 

Extensor longns digitonim, namlsion of, 
34-18 

Extensor longui jwllicis, rupture of, 
315T 

treatment of, 5158 

External carotid artery, ligature of, 1911 
Extra-dural brnTnorrhage, 17G1 
decompre-ssion for, 1761, I7C6 
traumatic, operation for, 1766 
Extra-pleural pncuraolpis, see Pneumo- 
lysis, extni-pleural 

Extra-uterine pregnancy, sec Pregnancy, 
extra-uterine 

Extremity, lower, sympathectomy for, 
3193 

s^mipatfaetic ner\'c supply of, 3115 
Extremity, upper, svmpathectomy for, 
3190 

sjTnpathetic ner.'e supply of, 3106 
Eyes, examination of, in cases of intra- 
cranial tumour, 1769, 1770 


F 

Face-screen, ^YheeleI’8, 1891 
Fainting attacks, as sign of infra-craaial 
tumour, 1772 
Fallopian tubes, 2341 
adenoma of, 2^9 
carcinoma of, 2359 
developmental abnormalities of, 2341 
infections of, as cause of sterility, 
2622 

inBammation of, see Salpingitis 
insufflation of, 2597 
contra-indications to, 2600 
Pxovis’s apparatus, 2597 
results of, 2603 
Reynolds’ apparatus for, 2599 
technique of, 2602 
new growths of, 2359 
question of removal of, when per- | 
forming hysterectomy, 2480 , 

removal of, see Salpingectomy I 
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tubal resection with implantation of 
the stump of the tube into the 
utenis, 2552, 2553 
{see also Pregnancy, tubal) 
Fat-cmlK>lisra, post -operative, 2016 
Fat necrosis, of breast, 19S3 
Feet, see Foot 

Foil, see Klippel-Feil’s disease 
Female genital organs, diseases of, 2191 
(yrc a!ao Gynawologica! iavestigation, 
anduttder names oj\arious organs 
ajid diseases) 

Fenton’s operation for enlargement of the 
%'agina! entrance, 2418, 2120 
uterine ddator, 2368 
vulsellum forceps, 2367 
Fertility, 2574 
age in relation to, 2577 
(sec also Sterility) 

Fever, catheter, 3071 
urethral, 3071 

Fevers, acute arthritis complicating, 3435 
Fibro-adeaoma, of breast, 1993 
Fibro-adenotnyomatous polj'p, of uterus, 
2321 

treatment of, 2472 

Fibrocystic disease, of the uterus, 2325 
Fibroids, see Fibroma ; Fibrorayoma 
Fibroma, of bladder, 2922 
of breast, 1993 
of kidney, 2813 
of ovaf)*, 2649 
of urethia, 3094 
of vagina, 2254 
of vulva, 2316 

Fibromyoma, of bladder, 2923 
of broad ligament, operation for, 2569 
of cervix uteri, 2264 
hysterectomy for, 2495 
of uterus, 2331 
hysterectomy for, 2479 
in relation to sterility, 2581, 2627, 
2628 

myomectomy for, 2515 
of vagina, 2354 
of \Tilva, 2216 

Ftbro-sarcoma, of neck, 1921 
Fibrosis uteri, 2319 
Funbrial cysts, of ovary, 2654 
Fingers, amputation of, in infections of the 
hand, 3327, 3328 

infections of, see Hand, infections of 
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Fingers', ‘ mallet finger,” see Blallet 
finger 

Fisher (Timbrel!), on the causes of loose 
bodies in the knee joint, 3382 
Fistula, recto-vaginal, 2236, 2412 
uretero-vaginal, 2237 
urethral, 3092 
vaginal, 2235 
vesico-vaginal, 2235, 2413 
Fit', ns sign of intra-cramal tumour, 1772 
Fitzwilliams, on trans-iDummation ol the 
breast, 1981 
Flat foot, 3333 
acute, 3334 
treatment of, 3335 
anatomical conawlerations in, 3333 
longitudinal arch, 3333 
transverse arch, 3334 
chronic, 3335 
symptoms of, 3336 
degrees of, 3337 
diagnosis of, 3337 
examination of a case of, 3336 
exercises for, 3338, 3340 
first degree, treatment of, 3340 
second degree, treatment of, 3341) 
epaslic, 3345 

thud degree, treatment of, 3341 ' 

treatment of, 3337 ' 

in adults, 3340 
in children, 3337 
types of, 3334 

Flatulence, post-ojierativc, 28*27 
Hint, on the results of syjnpafhcclomy ifl 
Hirschsprung's disease, 3156 
Floating kidney, 2754 
FluvU, ui, ItWrrtJVng 

operations on the urinary 
system, 282G 

Fonf.unc, on the surgical treatment of 
angina pectoris, 3148 
Foot, 3333 

alcohol injection of wn«ory iiervcs of 
3-2<!0 

defortnifiPs of, 3333 
flat, tire Flat foot 
dram, acute, 3331 
(see aNe Metatarsus ; Toes) 

Forceps, alligator, 2700 
Allis’, 2533 
Cameron’s, 2599 
Gray’s towel, 2377 


Irwin’s pyelolithotomy, 2838 
lithotomy, 2916 
Jlaingot’s, 2366, 2367 
Kcynolda*, 2600 
uterine, 2367 
■VTiIsellum, 2367, 2368 

Forearm, involvement of, in infections of 
the hand, 3320 

Foreign bodies, driven iito the scalp, 1750 
in bladder, 2906 
in pharynx, 1902 
m the uret^a, 3073 

Forster (Andre), on laryngeal sac in 
apes, 1921 

Fothcrgdl’s operation for prolapse, 2129 
operation of colpo-pctiaeotthapliy, 2405 

Fracturea, of metatarsal hone, 3344 
of skull, 1751 
of tibia, 3439 
open or compound, 3437 
classification of, 3437 
difficulties and complicatlona of 
treatment of, 3444 
end-results of treatment of, 3146 
general treatment of, 3438 
late treatment of, 3446 
pathology of, 3437 
screw traction apparatus for, 3442 
special treatment of, 3438, 3439 
traction apparatus for treatment of, 
3440, 3442. 3443 
treatment of, 3438 
illustrated by the treatment of open 
fracture of the shaft of the fIMa, 
3438, 3439 

(sec aho under Tibia, open fracture 
of) 

Frank and Geist’s operation for the forma- 
tion of un artificial vagina, 2416 
Fraser and Dott’s ventriculography 
apparatus, 1804, 1805 
Frasier’s operation for trigeminal 
neuralgia, 1836 

Frigidity, in relation to sterility, 2588 
Frohlich’.s syndrome, 1789 
From’s syndrome, 1852 
Fuller’s modificationofllothera’s test, 2781 
on ketogenic diet, 2776 
Fnndus oculi, examination of, in cases of 
intra-cranial tumour, 1769, 1770 
Fungus testis, 3018 
Furunculosis, of vulva, 2209 
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Gabriel (W. B-), on injection treatment of j 
ha'morriioid*. 32i I i 

Gnillanl ThomaVs incision for removal of 
breaet tumours, 1001 
Galactoccle, 19"T 

Ganglia, sympatlietic, surgery ob 

Ganplionectomy ; >yjui»atlu c- 

tomy 
Ganglion, 3103 
stellate, 310G 
{^re Stellectomy) 

Ganglionectomy, 3100 
lumbar, 3103 
sympathetic, 3188 
(see cifso Sympathectomy; 

thetic nervous system 

Ganglionrarotna, ol tUa adrenal medulla, 

Gangrene! ol' lung, 

senile and diabetic, rerwtermi sen. 

[alhcctoroj- lor, 3200 
of \-ulva, 2205 , , oenu 

Gangrenous intertrigo, ol , 

Gardincr-Hill, on (he adrcno-gcmtal sj-n 

Gaskell, ‘’oTth^'Vyropathetio nervous 
system, 3009 

Ga..-erhm'ganglion, division of sensor) 
root of, 183G 

injection ol, trith alcohol, ISoo 
tumours of, 1833 
Gastrocnemius, rupture o , 

Gauvain’s mwiil.viug fluid, .0»i . - 

Genevrier, introdiictiou of 0 
urethane 

treatment by, 31.81, _ - 
Genital organs, Icmale, surgical disea^s 
ol, 2191 

male, diseases ol, 26G3 
Genlto-urinar)- diathermy ma ’ ^ 

Genitcurinar)- symptoms, m -erv 
diseases, 2695 

in ^a^ious diseases, 2093 ^ 

investigation of a paGeot^d^ 

abdominal examination, - • - 

backache, 2672 
case-history, 2669 

catheterisation, 2C9o . 

character ol micturition, 2678 I 
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chromo-cystoscopy, 2725 
cystoscopy, 2714; 
d’lfficalty in micturition, 2679 
extemai urinary meatus, 2G^ 
frequency of micturition, 2673 
general examination, 2693 
general symptoms, 2670 
hematuria, 2675 
hi'tory, 2669 

incontinence of urine, 26S3 
lower urinary tract symptoms, _bt- 

nicn-=trualhi«torj', 26i0 

nucturitioQ, disturbances of, >67. 

pain, 2677 

iienis, 2688 ^ 

plain X-ray examination, 
prepuce, 2688 
pyelography, 2735 

under Pyelography) 

"afterpaSage of opaque ureteric 
catheter, 2734 
rectal examination, 2689 
renal colic, 2671 

renaHailuie> 2670 
renal function tests, 2. 4i 

renal pain, 2671 

residual urine, 2698 

releution uud suppression ol uiiue, 

routine esommation ol Icmales, 2608, 

rouli’u! eiaminatiou ol males, 2668, 

1 Jiif Lmthesia ul the urethra in, 

2690 

scheme lor, 2667 
scrotum, 2683 
sexual disturbances. -6^ 
special examinations, -lOU 

„;;‘,r,iucathctensat.ou, 2. 6 

„rethroscopy,_auterior, -.06 

posterior, 2iOS 

evamiuatiou of, 

l.ii;-p.>n.e->‘* and bile-salts, 2702 
blood in, 2702 
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Genito-iirinary eyinptODis, investigation 
of a patient vritb, urine, 
chemical examination of, 2701 
colour and specific gravity of, 
2701 

cytological examination, of, 27U3 
indican in, 2703 
inorganic deposits in, 2702 
protein in, 2702 
reaction of, 2701 
sugar in, 2702 
urohilin in, 2703 
venereal disease, 2660 
Genito-urmary tract, after-treatment of 
operations on, 2821 
diseases of, 2663 

Genu valgum, associated with slipping 
patella, 3390, 3391 

Gennger’s posterior uicthroscope, 2700, 
2710 

Gestation, see Pregnancy 
Gibbons, on diet m relation to steribty, 
2594 

on selective sterility, 2592 
Gigli saw and guide, 1799, 1800 | 

Giles, on operative treatment of sterility, 
2620 

Gilliam's operation. 2537, 2015, 2620 
advantages of, 2537 
dangers of, 2540 
indications for, 2537 
technique of, 2538 
Glioblastoma, of V/rain, 1781 
Gliomata, of brnm, 1781 
Glioaarcoma, see GliobUstoma 
GloBso-pharyngeal neuralgia, paroxysmal, 
1822 

Glottis, adema of, in acute infections of 
the salivary glands, 1871 
Glucose tolerance test, 2702 
Goitre, adenomatous, 1923 
adenomatous, toxic und malignant 
changes in, 1939 
exophthalmic, 1923 
in children, 1924 
in pregnancy, 1924 
ligature of arteries in, 1941 
operative treatment of, 1936, 1937 
anresthesia for, 1937 
mortality of, 1938 
post-o^rative treatment of, 1938 
preliminary ligation in, 1920 ' 


pre-operative treatrnent of, 1936, 
1938 

symptoms of, 1924 
treatment of, 1936 
retro-sternal, 1923, 1934, 2174 
operation for, 1935 
thyToidcctomy for, 1927 
tosic, 1923 

associated with pregnancy, 1924 
Operative mortality in, 1923 
preliminary ligation in, I92G 
Gomenol oil, 2086 
Gonococcal, see Gonorrhoeal 
Gonorrhma, late, as a canse of cervicitis, 
2616 

late, as a canse of sterility, 2616 
urethral stricture in, 3075 * 

Gonorrhceal arthritis, 3435 
clinical types of, 3435 
signs and symptoms of, 3436 
treatment of, 3436 
Gonorrhceal cervicitis, 2259 
Gononhmal endometritis, 2315 
Gonorrhoeal epididymitis, 3044 
GoDorrhmal salpingitis, 2341 
Gonorrhceal vaginitis, 2239 
Gonorrhceal vulvitis, 2207 
GoDorrhmal warts, 2216 
of vulva, 2389 

Goodall, on the tetiology of ovarian neo- 
plasms, 2633 

Gorget, Teale’s probe-pointed, 3086 
Graafian follicles, development of, 2633 
Crafts, muscle, use of, in closing empyema 
cavity, 2159, 21C0 

tissue, as filling material in pneu- 
tnolysis, 2133, 2135 

Graham's operation of cautery pneu- 
monectomy, 2188 

Granulosa cell tumours, of ovary, 2639 
Graves’ disease, 1923 
in children, 1924 
in pregnancy, 1924 
ligature of arteries in, 1941 
operative treatment of, 1936, 1937 
aniesthesia for, 1937 
mortality of, 1938 
post-operative treatment of, 1938 
preliminary ligation in, 1926 
pre-operative treatment of, 1936, 1938 
symptoms of, 1924 
treatment of, 1936 
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imves* disease (tcc aho Goitre ; Tliyroid 
glami ; Thyroidectomy) 
jravitational ulcers of the leg**, 3299 
(see of«o iiurfrr Ulcers, chronic gravita- 
tional) 

Gray's towel forceps, 2377 
Greene injection treatment of 

varicose veins during pregnane)*, 
3285 

Greenfield’s corchro-spinal manometer, 
1812 

Gum-elastic bougie, for dilatation of the 
urethra, 3079 
Gumma, of breast, 1974 
of spine, 1849 

Gyna'cological investigation, 2193 
historj* of the case, 2193 
age, occupation, whether single or 
married, 2193 
bladder symptoms, 2194 
ba'morrhage, 2191 
menstrual history, 2193 
pain, 2194 
pregnancies, 2193 
previous operations, 2194 
vaginal discharge, 2193 
physical examination, 2195 
abdominal examination, 2196 
breasts, 2195 

general examination, 2195 
rectal examination, 2205 
urethra and bladder, 2205 
uterus, 2200 
cervix, 2201 

combined recto-vaginal examina- 
tion, 2204 
consistency, 2202 
exploration of the fornices, 2202 
exploration of the uterus, 2204 
mobility, 2202 

pathological examinations, 2204 
position, 2202 

recto-abdominal examination, 2204 

shape, 2202 
size, 2201 
tumours, 2203 
vaginal examination, 2199 
vulval examination, 2198 
Gynfecological operations, 2361 
abdominal, 2477 
closure of the abdomen, 2378 
drainage of the pelvic cavity, 2379 


general comments on technique of, 2365 
immediatepre-operativepreparationfor, 
2364 

incisions for, 2372 
mid-line, 2374 
tight paramedian, 2373 
transverse, 2374 
iastmmeuts for, 2360 
for abdominal operations, 2372 
opening of the abdominal cavity, 2374 
{KjsittoQ of patient upon operating 
table, 2363 
dorsal position, 2365 
hthotomy position, 2365 
lithotomy-Tiendelenbutg position, 
2365 

Trendelenburg position, 2365 
pre-operative investigations, 2361 
blood conditions, 2361 
cardio-vasculat sj’stem, 2361 
diabetes, 23G2 
emaciation, 2362 
insanity, 2362 
obesity, 2362 
pregnancy, 2362 

reuat conditions, 2362 . 

respiratory diseases, 2362 
thyrotoxicosb, 2362 
pre-operative treatment, 2363 
preparation for, in cases of emergency, 
2364 

preparation of the operation area, 2376 
Gynsecology, 2191 

sympathetic diseases in relation to, 3165 
(see also under names of organs and 
diseases) 

Gyna^'ornazia, 1966 


H 

Hwiuatocele, 3060 
acute and chronic, 3060 
diagnosis of, 3060 
of the spermatic cord, 3061 
operation for, 3061 
symptoms and signs of, 3060 
treatment of, 3061 

Hrt-matocolpos, resulting from atresia of 
the vagina, 2227 

Hsematoma, of scalp, 1750 
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Ha'Tnatuiia, 2075 
causes of, 267G 
m renal calculus, 2801 
Ilromoptysis, recurrent, pneumothorax 
treatment of, 2059 

Hrcmorrhage. as a gyujpcological 
sjTnptom, 2194 

control of, by use of Horaley'a 
1802 

by use of living muscle, 1802 
intra-cranial, Intra-crawal h^mo* 
rrhagfi 

persistent, following abortion, 230R 
post-partuTQ, Gue to fibroids, 2320 
uterine, sec Uterine liiemotrbage 
Hfcmorrhoids, fctiologj’ of, 3263 
injection treatment of, 3203 
advantages and disadvantages of, 
3373 

after*trcatraent, 3270 
complications of, 3271 
eontra-mdications to. 3272 
disadvantages of, 3273 
effects of the injection, 3270 
end'results of, 3274 
exammatloD o! the patient, 32C4 
general, 32C1 
local. 32G5 

history and progress of, 3204 
illumination, 3267 

introduction of the proctoscope, 3207 
lubrication, 3267 
proctoscope for, 32GG 
solution for, 3264, 3265 
syringe and needles for, 3200 
technique of injection, 3203, 3267 
Hromostasis, ui cerebral operations, 1801, 
1802 

Hallucinations, visual or auditory, as 
sj-mptom of intra-cranial 
tumour, 1772 
Hallux rigidus, 3310 
acute, 33iG 
chronic, 3347 
treatment of, 3318 
Ifallus valgus, 3348 

exci'^ion of head of first metatarsal lione 
for, 3351 

slicing operation for, 3350 
treatment of, 3319 

Halstfsl, on operation for tumaueaofthc 
carotid body, 1922 


on prognosis of carcinoma of the 
breast, 1988 

on resection of obliterated arteric.s, 3143 
operation for excision of subclavian 
aneurysm, 1951 
Hammer toe, ^52 
Hand, infections of, 3311 
after-treatment of, 332G 
amputation in, 3327, 3328 
arm baths in aftcr-treatnicnt of, 332G 
complications of, 3326 
fascial space infections, 3322 
dorsal subaponeurotic space, 3325 
middle palmar space, 3324 
thenar space, 3322 

infection of the terminal pulp compart- 
ment, 3312 

I treatment of, 3312, 3313 

involvement of the forearm in, 3320 
IjTophangitis, 3314 
middle palmat siiace, S321 
paronychia, 3311 
septica^mJa in, 3326 
serious infections, 3314 
suppurative tenosynovitis, 3314 
thenar space, 3322 
clinical features, 3323 
ftouTce of irdecticin, 3322 
treatment, 3323 
Hand, position of rest for, 3314 
Handley (Sampson), on diet in relation to 
fertility, 2594 

on operation of lymphangloplasty, 19S3 
Harris's (S. Harry) anterior retractor, 
2989 

boomerang needle and holder for pro- 
statectomy, 2987 

electrically lighted bladder retractor 
and frame, 2988 

on renal sympathetico-tonua, 3158 
operation of cue-stage suprapubic pro- 
statectomy with closure, 298G 
advantages of, 2986 
ooterlor transverse obliterative and 
inversion sutures, 2990 
operative technique of, 2999 
particular features of, 2987 
post-operative catheter drainage in, 
2993 

post-operative hfumorrhage, 3000 
poaletioT or rctrigonisation BuUire in, 
2995 
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ilarri'i’s (S. IFnrrj') anterior retractor, 
<tpcn»tion of onc-stiipe swprapu- 
1>JC prostatectomy with cJosure, 
po«fcro-!atcral !irtino«tatic fintwre^ 
in, 2991 

prepATation of tlic retained catheter, 
2998 

preparator}' treatment, 29vS9 
>']>ccia\ instruments lor, 2988 
Harris’s (Wilfred) met}iO<ls for injection 
treatment of trigeminal nout- 
nlgia, 1831 

Harrison’s anterior urethroscope, 2706, 
2707 

Hartel’s mcthwl for injection of the 
mandUmlar nor\'c for trigeminal 
neuralgia, 1832, 1833 
Hurvey's proctoscojic, 32C0 
syringe and nee/lles for injection freat- 
• ment of iijcmorrhoids, 3266 
Haultain’s operation fur inversion of the 
uterus, 2515 

Hay’s sulphur tost for hile-salts in urine, 
2703 

Head, 1717 
injuries of, 1747 
clinical features of, 175') 
ccrchral irritation following, 1759 
conse<iucnces of, 1749 
importance of ease history in, 1748 
importance of general routine exam- 
ination in cases of, 1747 
lumbar puncture in diagnosis of, 1749 
medico-legal aspects of, 1748 
peculiarities of, 1747 
physical examination in cases of, 1749 
shaving of head in, 1750 
treatment of, 1750 
X-ray esaminstion in, 1749 
local examination of, in diagnosis of 
intra-cranial tumour, 1775 
operations on, sec Cerebral operations 
sympathetic nerve supply of, 3106 
(see also Brain ; Scalp ; Skull) 
Headache, as a symptom of intra- 
cranial tumour, 1769 
chronic, effect of stellectomy on, 3145 
following concussion of the brain, 1758 
Heaf's artificial pneumothorax apparatus, 
2061 

Heart, diseases and disorders of, post* 
operative, 2041 
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sympathetic nerve supply of, 3IUG 
Heart failure, acute post-operative, 2044 
Heaton (George), pioneer of injection 
treatment of hernia, 3245 
HecH, affections of the, 3355 
enla^ement of the tuberosity of the os 
calcis, 3350 

short tendo Achiilis, 3355 
spur on the os calcis, 3350 
Ifegar’fi sign, 2309 
uterine dilator, 2368 

Heinbecker, on the R}Tnpathetic ner^'es, 
3103 

Helmholz and Clarke, introduction of 
kctogenic diet by, 2776 
Hemangioblastomata, intra-cranial, 1793 
Henry, on the posterior approach m 
ligation of the subclavian artery, 
1951, 1952, 1955 

Hermann and Reid, on passive vascular 
exercises, 3187 

Hermaphroditism, pseudo-, 2207 
Hernia, injection treatment of, 3246 
advantages of, 3247, 3257 
after-treatment in, 3255 
compared with surgery, 3247, 3257 
contra-indications to, 3257 
history of, 3245 
indications for, 3248 
instruments and equipment for, 3258 
mechanism of hernia in relation to, 3248 
number of in jections, 3256 
preparation of sclerosing fluid, 3255 
technique of injection, 3250 
truss for, 3245, 3249, 3260 
Hernia, mechanism of, 3248 
Hernia, of pouch of Douglas, 2422 
of vul%'a, 2215 
Herpes, of vulva, 2212 
Hewitt’s (GraiJy) cradle pessary, 2249 
Hiccough, post -operative, 2828 
Hdton’a method, in treatment of cella- 
litis of the neck, 1896, 1898 
Hirschsprung's disease, see Hegacoloa 
Himutism, in females, 3211 

{see aho Adreno-genital syndres?*) 
Hiatamine test, in diseases of the pt-‘ 
phetal blood-vessels, 3181 
Hodge pessary, 2249 
Holmes (Gorfon), on adenoma d li; 
adrenal cortex, 3210, 32I» 
pn adrenal rests, 3229 
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Homer’s syndrome, 3108, 3l4i 
following stellectomy, 3144, 3197 
Horsley’s wax, 1801 
Housemaid’s knee, 3395 
Hudson’s brace and burr, 1798, 1799 
Hunncr’s so^hary MlceT oi iHgone, ' 
2895, 289G 

Hunter (John), recognition of loose 
bodies in the knee joint by, 3383 
theories concerning the sympathetic 
nervous system, 3099 
Huntington’s operation for inversion oi 
the uterus, 2544 
Hutchinson’s syndrome, 3239 
Hydatid cysts, oi breast, 1978 
thoracic, 2176 
Hydatidiiorm mole, 2309 
results of, 2310 
symptoms and eigna of, 2310 
treatment of, 2310 
Hydrocele, 3054 

bilocular, S058 ' 

chylous, 3059 
complete congenital. 3057 
encysted, of the cord, 3058 
funicular, 3057 
in a hernial sac, 3030 
infantile, 3057 
injection treatment of, 3275 
causes of failure of, 3278 
effects and results of, 3277 
sclerosing solutions for, 3270 
technique of, 3276, 3276 
of the canal of Nuck, 2214 
of the cord, 3057 
encysted, 3058 
injection, teeatment of, 3278 
of neck, 1916 
of tunica vaginalis, 3(J54 
" vaginal,” 3054 
acute, 3054 
chronic, 3054, 3055 
injection treatment of, 3276 
operation for, 3056 
primary or idiopathic, 3055 
sj-mptoms and signs of, 3055 
tapping of, 3056 
treatment of, 3056 

Hydrocephalus, associated with pineal 
tumours, 1824, 1825 

Hydrogen-ion concentration of urine, 
determination of, 2780 


Hydronephrosis, 2768 
causation of, 2768 
chronic genital infections, 2758 
partial or intermittent obstruction, 
2758 

complicating carcinoma of cervix, 2274 
diagnosis of, 2762 
pathological types of, 2769 
Xielvic type, 2759 
renal types, 2760 
symptoms and signs of, 2761 
treatment of, 2763 
removal of the cause, 2763 
treatment of the hydronephrosis, 
2764 

von lachtenbecg’s plastic operation for, 
2841 

Hydrops folHcuJi, 2637 
Hydrosalpinx, 2342, 2344 
(see also Salpingitis) 

Hygroma, cystic, 1916 
Hymen, excision of, 2416, 2419 
imperforate or rigid, 2228 
as cause of sterility, 2584 
eperalion for, 2C09, 2610 
Hj'peridrosis, sympathectomy in treat- 
ment of, 3149 

Hypernepbroma, of kidney, 2813 
of ovary, 2651 
Hyperpituitarism, 1780 
Hyiieitension, essential, 3170 
adrenal denervation for, 3171, 3202 
investigation of, 3170 
splanchmc nerve resection for, 3171 
Hyperthyroidism, 1924 
adrenaldenervationintreatmeiitof,3l71 
wssociated with diabetes, 1924, 1925 
in pregnancy, 1924 

preliminary ligation of arteries in, 1926 
thytoidectomy for, 1927 
treatment of, 1936 

(see also Thyroid gland ; Thyroidec- 
tomy) 

Hypertrichosis, in females, 3211 
(see also Adreno-genital syndrome) 
Hypodermic needles, method of sharpen- 
ing. 3287 

Hypomenorrhcca, 2290 
Hypophysis, see Pituitary body 
Hypopituitarism, 1788, 1789 
Hypospadias, 2206, 3021 
glandular, 3021 
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llypoopadiap, pcnilo, 3021 
treatment of, 3021 
Win^mry-Whito’p mf«lin^tion ot 
RucknaU’s operation for. .-0-2 
perineal, 3024 

treatment of, 302.) 

Hysterectomy, 21T7 

nlxlominal, total, 2181 

t.v splittinB llic- lit™., -im 
cITfcl. o(, on sexual function, -'■ > 
for filiromj-onia of llie 

for anterior filiromyonia, 2^) 
for central riliromyonii, 2_Wo 
tor lateral filiromyoma, 2'’“' 
for posterior filiromyoma, Uj* - 
retroperitoneal, 2501 
transporitonenl, 2.j0l 
indications for, 2l7i 

acquiretl nlmormalities, _ i ^ 

lnlatcralsalpin(;o-oopliorit.s,-'J' 

condition, aflecting tlio Fallopian 
tiilics, 2179. 2180 
congenital nVinomialities, - * 
inflammation., 21 1 9 

injuries, 2478 

,„S”oTmSo..W«n«P>- 

tubes and ovaries, 2480 
sub-total, 2491 

advantages of, 2491 

contra-indications 

disadvantages of, 249- 
indications for, 2477 
technique of, 249- 
total, abdominal, 248^ 
after-treatment of, -4^ 
contra-indications to, 24»l 
indications for, 247 1 

pre-operativo preparation for, 

techniqne of, 2182 ,,, „ 

when there is a m o oigO 

tl,ebodj;oftl.e_ntem..21-« 

tj-pes of operation, 2177 
vaginal, 2425 

advantages of, 2425 

complications andean,. 

hicmorthage, 2427 

taplantation of cancer cells,.!. 

infucytothebladder 21 6 

taintytotl.el.0.rel,2!.- 

in nry to the ureters, 2128 

contra-indications to, 24-0 


indications for, 2125 
methods, 242G 

owration for prolapse combined with 
>adn.al hysterectomy for carci- 
nom.i of the corpus uteri, 2436. 
2133 , . , 

operation for ptolap'O combined with 
\auinal hysterectomy for non- 
nulignant conditions, 2433 
technique of. 2133, 21ti6 
^Verthcim’^, 2523 t o-ir 

complications and dangers of. -o3G 
for carcinoma of the 
operatlTC mortalite of, 0537 
p!„tuipctat.ve complieatinn. of, .o3o 
r«~,ult3 of, 2537 

llTstcro-eolpectomy, radical (W * 

• operation) for carcinoma of the 
cervbc, 2523 . . 

(.«obotiii,IrrWerthem.’sopcraliQn) 

Hysteropexy, 2620 

Hysterotomy, 2510 
abdominal, 2510 

indications for, 2ol0 
technique of, 2512 
vaginal, 2475. 2476 


Ichthopastobandagej ^02,3301 

,„C cereS’Tper^tio-ns, 1807, 1813, 

1817, 1819 . 

for operations on the '1913 

, „c operations on , he 

Incontinence of iijme. 

tinence of 

Injection therapy, - ^ tm^nt of tri- 

3200 
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Injection therapy, of lixmorrhoii^s, 3203 
advantages and disadvantages of, 

3273 

after-treatment in, 3270 
complications of, 3271 
contra-indications to, 3272 
disadvantages of, 3273 
effects of the injection, 3270 
end-results of, 3274 
raaiTiination of patient, 3264 
general, 32G4 
local, 3205 

history and progress of, 3264 
illumination, 3207 

mlToduction of the proctoscope, 32G7 
Inhiication, 3267 
proctoscope for, 3200 
solution for, 3204, 3205 
fij'Tinge and needles for, 3200 
technique of injection, 3265, 3207 
of hernia, 3245 
advantages of, 3247, 3257 
after-treatment, 3255 
compared with surgery, 3247, 3257 
eontra-indications to, 3257 
history of, 3245 
indications for, 3248 
instruments and equipment for, 3258 
mechanism of hernia in relation to, | 
3248 I 

number of injections, 3250 
preparation of sclerosing fluid, 3255 
technique of injection, ^50 
of hydrocele, 3275 
causes of failure of, 3278 
effects and results of, 3277 
of the cord, 3278 
sclerosing solutions for, 3270 
technique of, 327D, 3270 
of epcrnvatoceW, 3278 
of varicocele, 3279 
technique of, 3279, 3280 
of varicose veins, 3281 
complications of, 3290 
cellulitis and localised abscess, 3297 
injection ulcer, 3289, 3290, 3296 
persistent cedema of the limb, 3297 
pulmonary embolism, 3297 
contra-indications to, 3282 
advanced cardiac, pulmonary or 
renal disease, and diabeles, 32S4 
deep thrombosis, 3283 


general slcin infection of the legs, 
3284 

mathed cirrhosis of the liver, 
3284 

phlebitis, 3282 
pregnancy, 3284 
early effects of, 3205 
effects of, 3201 
history and progress of, 3281 
injection ulcer, 3289, 3200, 3200 
late effects of, 3295 
position of the patient, 3289 
recanalisation after, 3290 
ffltc of injection, 3289 
size of veins, 3288 
solutions for, 3285 
Vithocaine, 32^ 
quinine-urethane, 3285 
salt solution-tutocaine, 3280 
sodium morrbuate, 3280 
Q^inge and needles for, 3287 
technique of, 3287, 3289 
twin injection, 3286 
paravertebral, 3197 
Injection ulcer, 3289, 3290, 3290 
Innominate artery, ligation of, 1948 
statistics of, 1950 
Insemination, 2576 
artiflcia], 2031 

Instruments, for gynsecological opera- 
tions, 2300 

Insufflation of the Fallopian tubes, 2597 
Intercostal nerves, section of, 2123 
Intercostal neurectoniy, 2123 
Intermenstrual pain, 2194, 2303 
causes of, 2303 
treatment of, 2304 
[tee also Jlenstruation) 

Internal carotid artery, ligation of, 1940 
Intertrigo, gangrenous, of vulva, 2209 
Intra-cerebral hremorrhage, traumatic, 
1762 

Intra-cranial aneurysm, ligation of in- 
ternal carotid artery for, 1916 
Intra-cranial cysts, 1707 
Intra-cranial hremorrhage, 1761 
decompression for, 1761 
intra-cerebral lucmorrhage, 1702 
localised sub-dural hfcmorrhage, 1702 
traumatic, 1761 

cimical types of, 1701 
I delayed, I'Gl 



INDEX 

I„lr..-cranm\ hmnor.l.npc, traumatic, | 
<Vmpno«i9 oi, '"<i2 | 

diagnosis o! ritiiation of, l.W 

diflcrontial diagnosis of. 1.0- 
citia-durnl fncmorriiagc, liOl l 

kite of the lesion in, 1703 | 

symntoms of, 1703 I 

treatment of, 1701, 1. 00 
Intra-cranlal pressure, m cerel.ral irnta , 
tion, 17C0 

temporary reduction of, hy -"''“""‘jT 

^ iujeetion of glucose salme, 1.03, 

Intm-cranial tumour>. l‘G' 
acoustic nerve turnout, 

neuromata, 1790, l‘p 

adenomata o{ tlic pitmtary. !.»• 

ace incidence of, 17GS 

aLstbesia in operations for. 1 -90, 
angiomata, 1791, 1792 
treatment of, 1829 
aatrocytomata, 1782 
basal meningiomata, 
ccrebellaT operations 

craniopharj’ngiomata, l<8' 

treatment of, 1790 
diagnosis of, 1775 

encephalography, 1< 7° ^ 

examination of ccrcbro-spmal llmd, 

1778 . . ^ ,7o» 

geneml piysieol eMn.mat.on, 1 
local examination of the head, 

ostim.ation, 1778 j, 

encephalogmpbymd.agnobisof. ■ 

gcncra'S'aieal examination in cases 

generar'prVnXiea of “ 

cases of, 1707 
glioblastomata, 1781 

‘='Xgro;i"!nd treatment of. 1783 

removal of, 1817 
in children, 1773 eeneral 

incidence of, m f ^768 

incidence of ne p 
local examination of the 
*““hy’ ana““entricnlog.ap^^^ 
1802 
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mednffoUastomata, 1783 
nicningionuta, 178^1 

removal of, 1787, 1814 
treatment of, 1787 

morlc of production of symptoms of, 

1708 

operative treatment ol, 170j 
anafttliesia, 1730, I'-’i 

closure of the ivonnd, 180- 

control of hemorrhage, 1.9S, 1801, 
1802 

drainage and dressings, 180. 
for tomov..l of meningiomata, 1814 

flap, 1801 

rpr,:L‘t’'.H"cerehra, heml- 

1 1826 ,.ao 

pro-opcrativc preparation, 1790 
sequel® of, 1825 
technique of, 1795 

;-:^S9rLpit.i- 

,«ra.s.g.ttaln.cning-on.ata,18W 

pineal tnmoors, 18-8 

prlultarytumoMSa^ the sella turcica, 

":;”S787.n=o 

p,:f;:;l.“yepamtionm,n90 

rfohSgieal diagnosis of, 1770 

in adults, 1776^^ 
in children, 177u 

ki»„s and symptoms of, l .OJ 

°rnditoryhallncinat.on^l”-„ 
disorders ol i„2 

gts and fainting attacks, 1 

headache, 1769 
cental changes, 177J 
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Intra • cranial tumours, signs and 
sjTnptoms ol, papillffidema, 1770 
recurrent vomiting, 1771 
visual disorders, 1770 
^^sual hallucinations, 1773 
sub-temporal decompression for, 1818 
technique of operations for, 1795 
varieties of, 1781 

ventricular estimation in cases of, 1806 
ventriculography and ventricular 
estimation in diagnosis of, 1778, 
1804 

X-ray therapy of, 1780, 1784. 1789 
post-operative, 1803, 1626 
Intradermal saline test, in diseases of the 
peripheral blood-vessels, 3182 
Intra-thoracic tumours, 2169 
classification of, 2169 
hydatid cysts, 3176 
mediastinal dermoids, 2174 
operations for, 2170 
approaches to the pleural cavity, 
2173 

approaches to the upper medias- 
tinum, 2171 
incisions for, 2171 
primary lung carcinoma, 2175 
principles governing operations for 
removal of, 2170 
retro-sternal goitre. 2174 
types of, suitable for operation, 3174 
Inversion, of the uterus, tec Uterus, 
inversion of 

Involuntary nervous system, 3099, 3100, 
3101 

{sec aha Sympathetic nervous system) 
Iodine, admuustration of, in Graves' 
disease, 1936 
{see aJso Lugol'a solution) 

Irwin’s clamp incisor, 3016 
method for suprapubic resection of the 
prostate, W15 

pyelolithotomy forceps, 2838 
IvanoJI, on the wtiologj- of " chocolate ” 
cysts of the ovary, 2651 


J 

Jackson (Chevalier), and the develop- 
ment of bronchoscopy, 2035 
Jacobaeus’ thoracoscope, 2090, 2097 


Jaffe’a test for indican, 2703 
Johnson’s plethysmograpb, 3181 
Joly’s hydrostatic ureteric catheter, 
2865 

urethroscope, 2720 

Jones (Sir Bobert), on operative treat- 
ment of torticollis, 1959 


K 

KanftV’el, on infections of the hand, 3311 
on involvement of the forearm in 
infections of the hand, 3320 
sign in ulnar bursitis, 3317 
Kaufmann, on therapeutic use of cestrin, 
2279 

Keratitis, neuropathic, following in* 
jeetion of Gasserian ganglion, 
1835 

Keto-acids, in urine, determinatioa of, 
2781 

Kfitogenic diet, in treatment of urinary 
I infections, 2775 

specimen diet, 2781 
{see oho Mandelic acid) 

Ketonuria, 2775 
Ketosis, 2775 

Kidd’s anterior urethroscope, 2708 
Kidney, 2750 
abscess of, 2788 
chronic cases, 2789 
symptoms and signs of, 2788 
treatment of, 3789 
adenoma of, 2813 
atrophic, 2750 

bifid pelvis and double ureters, 2753 
treatment of, 2753 
calculi, 2797 
wtiology of, 2797 
age and sex incidence of, 2798 
anuria due to, 2S0G 

(sec also under Anuria, calculous) 
as foreign bodies, 3799 
composition of, 2798 
cystoscopy in, 2802 
diagnosis of, 2801 
differential diagnosis of, 2802 
effects of, on the kidney, 2799 
fixed renal pain in, 2800 
hiematuria in, 2801, 2803 
infection in, 2800, 2801 
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KidMy, “Iciili, ncpliioctomy lot, 2S0o 
2830 

nephrolitliotomy for, 2803, 2810 
olistruction due to, 2799 
pain in, 2800 

partial ncplircctomy for, -Mo j 

promotion of mfoction l.J, -MO. i 

2801 j 

pyclograpliy in, 2802 
pyololitliotomy for, 280o, -83 1 ] 

‘rnaUolio in, 2800, 2803 

suppression of ntinn due to. 
symptoms and signs of, 2800 
treatment of, 2803 

of liilalctal cases, 2805 

of certain symptoms of stone, - 
of unilateral eases, 2801 
treatment of tlio cause of the stone, 

trSent of the atone itself. 2803 

instrumental, 2804 
medical, 2803 

operative, 2^4 , 

ureteric catlictcnsatmn m, -W- 

vnrieties of stone, 2798 
carbuncle of, 2788 
caicinoma of, 281G 

diagnosis and treatment of. ^1' 

symptoms and signs of, .810 
congenital abnormalities o , 

congenital cystic disease of, 2KI9 

cysts of, 2809 
congenital, 2809 
diagnosis of, 28U 
symptoms and signs of, 
treatment of, 2811 
solitary, 2811 

diagnosis of, 2812 
symptoms and signs of, 2812 
treatment of, 2812 
ectopic, 2751. 2752 
embryoma of, 2817 

excision of. see Nephrectomy 

fibroma of, 2813 
fixed misplacement of, 275 , 
floating, 2753, 2754 
acute cases, 2755 
diagnosis of, 2755 
chronic cases, 2766 
diagnosis of, 2756 
nephropexy for, 2835 

operative treatment of, -VB6 


aymptoma and signs of, 2755 
treatment of, 2756 
function, tests of, 2747 
fused, 2750 
horseshoe, 2750 
diagnosis of, 2751 
treatment of, 2751 
hypernephroma of, 2813 

diagnosis of. 281o 

symptoms and signs oh 281-i 
infective conditions of, 2764^ 
methods of infection, 27 Cj 
types of, 2764, 2765 

injuries of, 2756 

symptoms and signs of. 2757 
treatment of, 2757 
innocent new growths of, 28l.i 
lipoma of, 2813 

movable, 2753 

new growths of, -813 

of the renal parenchyma, 2813 
of the renal pelvis, 2817 

diagnosis of, 2818 

.ymptoms and signs of, .818 

py*g?aphy m diagnosis of, 2815 
treatment of, 28iy 

operations on, 2819 

after-treatment of, 2824 

diet in, 2829 -on- 

rare-ro.:h:/-^«« 

medicinal treatment, -8-6 
of flatulence and vomiting, 
of hiccough, 2828 

of pain, 2825 

of shook, 2826 

of sleeplessness, 28^ 

position of the patient, 2821 

general techruijue of, 28-1 
incision for, 2821 

position of the patient s, 282 ^ 

^preliminary investigation 

,-. 5 “ •' *■ 

2820 

palpable, 2754 
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Kidney, pelvis I’iful. find douMe ureters, I 
2752 

new growths of, 2817 
diagnosis of, 2818 
symptoms and signs of, 2818 
treatment of, 2819 
papillomata of, 2813 
polycystic, 2809 
[tyelograms of, 2735 
pyogenic infections of, 270'! 
retention cyst of, 2811 
rupture of, 2757 
sarcoma of, 2816 

diagnosis and treatment of, 2817 
symptoms and signs of, 2810 
solitary, 2760 
solitary cyst of, 2811 
sympathetic diseases of, 3158 
sympathetic nerve supply of, 3113 
tuhetculosis of, 2789 j 

changes m the urine in, 2701 | 

chromo-cystoscopy in, 2795 
cystoscopy in, 2792 
diagnosis of, 2792 ' 

dysuiia in, 2791 
forms of, 2789, 2790 
frequency of mietuntiou m, 2791 
incidence of, 2789 
intravenous pyelography in, 2795 
nephro-ureterectoray for, 2872 
opciAtivc treatment of, 2790 
pathological anatomy of, 2789 
post-operative treatment of, 2796 
symptoms and signs of, 2791 
treatment of, 279G 
tubercles in, 2793 
ureteric catheterisation in, 2795 
ureteric orifice in, 2793 
tumours of, 2813 
Kinetic system, 3169 
{Are al-fo Adrenal sympathetic system ; 

Sympathetic nervous system) 
King, on the incidence of post-operative 
"is cliest complications, 2003 
K-lp ‘ Foil’s disease, I960 
1 561 

uiritis of, 31 v 

'}n of . • , 6}r, 3131 


,3132 


Indications, 3431 
imgatitm of the joint, 34S2. 
operative technique, 3431 
results of, 3433 

aspiration in diagnosis of, 3429 
aspiration in treatment of, 3430 
treatment of, 3430 

affections of the infra-patellar fat jirid, 
3388 

symptoms and signs of, 3389 
treatment of, 3389, 3390 
huraie of, 3395 

cysts of semilunar cartilages, 3330 
mtiology and pathology of, 3381 
examination of, 3381 
symptoms and signs of, 3380 
treatment of, 3382 
disabilities of the knee joint, 3361 
anatomical considerations, 3301 
diagnosi’, 3361 
examination, 3361 
history, 3361 
movements, 3362 
stability of the joint, 33G2 
X-ray examination, 3363 
fluid in the )oiDt, 3412 
’’ housemaids,’’ 3395 
injutiea of, 33G3 

of external lateral ligament, 3365 
of external semilunar cartilage, 
3376 

aitiology, 3377 
differential diagnosis, 3378 
examination, 3377, 3379 
operation for, 3380 
treatment, 3380 

of internal lateral ligament, 3363 
Edwards’ operation for, 3365 
prognosis, ^5 

signs and symptoms, 3303, 336 1 
treatment, 3364 

of internal semilunar cartilage, 3365 
{etiology, 3365 

approach to and removal of the 
posterior part of the internal 
eemdunar cartilage, 5375 
technique of the operation, 3375, 
3376 

differential diagnosis. 3307 
esamination, 3306 
operative treatment, 3370 
after-treatment, 3373 

Jf 
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Kn«, injuries ot, «f intcrml ^emi!«n«r j 
cartilape, operative treatment, 
indications for, 33T0 I 

technique, 33Ti3 j 

treatment, 33GS j 

manipulative, 33G9 j 

non-operative, 33GS I 

oi>erative, 3370 ' 

knock, ns-sociateil with slipping lutclU, 

3300, 3301 I 

lockeil. 33GG, 3378 
loose V)odios in, 3382 

classification of causes of, 3.5b- 
hvmptoms and signs of, 3383 
treatment of, 3337 
o.,teo-arthritis of, 3383, 3388 
popliteal hursitis, 339G 

nrc-patellar hur-itis, 3395 

(.rrnfso ratoHa : Sonulunarcar 
Knott (V. A.), on the examination of 
urine, 2701 

Kollman’s urethral ddator, 3(Hi 
clamp for securing, 3078 

Kraurosis vulva*, 2210 - 

sympathectomy in treatment o(. 31Cr. 

Knihenberg tumours, of ovary, 

Kuss's induetion 

pneumothorax, 2U03, -dOl 


Labour, uterine fibroids in 
Laearnol, in treatment of artcnal 
diseases, 3187 

Laminaria tents, dilatahon "f 

yioal canal by, m eases ol stern 

ity, 2CU 

Laminectomy, 1857 

after-treatment of, 1861 
amesthesia for, IMS . 

for acute osteomyelitis of t P 

for inflamltory conditions, 1857. ISM 

SS3"ero-later.I tracts. 
1861 


for «!pinal tumours, 1818, 1837 

foTbrango-myelw, 1861 

indications for, 1857 
j>o‘!itioii of patient for, 1838 
technique of, 1858 

after-treatment, 18G4 
closure, ISGl 

in various conditions, 18G1 
removal of the laminae, 18CU 
I^mdon’s vagm.d retractor, 23G9 
Wlev. on the sinnpathetic nervous 
^ ■ ^y.tem, 3099, 3100, 3101 

Laryngeal pouches. 191S 

Lir'yiigcctomy. for e.ueinoiiia of the 
larynx, IfX^S 
laiiryngocele, 1918 
Laryngo-fissiire, 19U8 

indications for, 1908 

.cehniqueof.hy stages Ut ,12- = ^ 

UrjTigo pharyngotomy (1 totters y 
Hon). 1900 

Larj-ngotomy, 1008 
indications for, lyOJ 
1 technique ot, 1910 

Larynx, acute erdema of, aOJJ 

‘"carcinoma of, lar^gectomy for, 1J08 

iryrotemy 'fUrlVtosuK' '”[1 

of, 8200 
ulcers of, 3209 

Bazin s disease, 3303 

carcinoma superyemng n, 3307 

chrome gravltahonal, 3 

““Sm:nr.:s:u 

treatment 

of, 3301 

extensive ulcers, 3301 

r:— 

iaSlent abrasions or^bnrns, 3299 
indurated ulcers, 330. 

of, 

r^ft.gm — of,3307 
m:Sl"33“0S 
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Leg, ulcers of, mycoses, 3307 
poliomyelitis ulcers, 3308 
serpigiuous, 3307 
splenic, 3308 
Rj-philitic, 3307 
tropical, 3308 

Leonard’s results in amputation of the 
cervix, 2G17 

Leprosy, ulcers of, pen-arterial sjmi* 
pathcctomy for, 3201 
Lepto-memngitis, risk of, in fractures of 
the skull, 1753 

Lequin’s invention of the steel spring 
truss, 3245 

Leriche, on localised arterial oWiteration, 
3143 

on the surgical treatment of angina 
pectoris, 3148 

on the sympathetic nervous system, 
3102 

Leucoplakic vulvitis, 2211 
LcucorrhcBft, in cervicitis, 2261 j 

Levatoces ani muscles, rupture or attcn- I 
uation of, colpo-pcrineorrhapby 
for, 2401 

Leyton, Turnbull and Bratton, on cortical 
hyperplasia associated with 
thymic malignancy, 3234 
Ligament, external lateral, of knee, 3365 
internal lateral, of knee, 3363 
ovario-utcrine, shortening of, 2550 
patellar, rupture of, 3463 
Ligaments, hioad, see Broad ligaments 
Ligaments of Cooper, 1963 
Ligaments, round, forward suspension of 
uterus by shortening of (Gilliam’s 
operation), 2537 

(see also vniler Gilliam's operation) 
Ligaments, utero-sacral, ebortemog of, 
2540 

Lignmentum patella?, rupture of, 3163 
treatment of, 346f 

Lilhngston’a modification of Saugman's 
needle for artificial pneumo- 
thorax, 2065 

Lillingston and Pearson's artificial pneu- 
mothorax apparatus, 2059 
Lmdau’s disease, 1793 
Lingual artery, ligation of, 1916 
Lingual thyroid, 1930, 1937 
Lipiodol, in diagnosis of pulmonary 
abscess, 2026 


injection of, in investigation of steril- 
ity, 2604 

injection of, in X-ray examination of 
the spinal cord, 1839, 1853 
Lipoma, of breast, 1996 
of kidney, 2813 
of neck, 1921 
of spine, 1848 
of vulva, 2215 

Lippcit, on malignant ovarian tumours, 
2657 

Lister’s steel sound, 2909 
Lithocaine, sclerosing solution, 3276, 
3285 

Litholapaxy, 2907 
anmsthesia for, 2908 
complications of, 2914 
hsemorrhage durmg, 2911, 2914 
instruments for, 2907, 2908 
position of patient for, 2908 
pre-operative preparation for, 2908 
technique of, 2910 
Lithostat, Thackeray’s, 2371 
Utbotomy, suprapubic, 2914 
indications for, 2914 
technique of, 2915 

Litbotomy-Trendclenbupg position, 2365 
lulhotrite. Canny Ryali’s, 2908 
Lobar collapse, 2008 
Lobar pneumonia, see Pneumonia, lobar 
Lobectomy, 2183 
delayed or multiple stage, 2187 
by cautery pneumonectomy, 2188 
following adhesions produced by 
mechanical irritation of the 
pleura, 2187 

following “ Plombierung ” or “ Plom- 
bage,” 2187 
in bronchiectasis, 2183 
single-stage or immediate, 2181 
technique of, 2185 
Lobectomy clamp, 2183 
Lock-ed knee, 3366, 3378 
Loose bodies in the knee joint, 3382 
I/icaia’s iliseasc, 1789 
Loughnane’s hook, 3012 
Ludwig’s angina, 189" 
in acute infections of the salivary 
glands, 1871 

operative treatment of, 1897, 1893 
Lugol’a solution, in control of hyper- 
thyroidism, 1924, 1925, 1930 
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W,C., iniocion of varicose 1 MW^^cy,to-uM»rc, cope. .710, 

veins b\', 3281 | _ , rvoniTctliral resection o 


veins by, 3281 

Lumbar ganglioncctomy, 3193 
Lumbar puncture, 1839 

in rliagnosis of spinal tumours 18,.- 

Lumbar sympatlictio system, 3111 

(,,rc also Sympathetic nervous system) 

Lung, abscess of, see rulmouap- abscess 

acute ralema of, post-operaWe. 2013 
artificial collapse of, see Artificial pneu- 
motborax 

benign groirths of, 21M^ 

carcinoma of, pnmarj , - i - 
collapse of, post-operative, .1X10 

treatment of, 2012 

congenital cystic disease of, -1 1» 

(see also nronchicctasis) 

decortication of, for relief of chronic 
empj'oma, 2153 

ettcision of lobe of, «rc Iiobecmniy 
gangrene of, post-operative, 2037 
malignant growths of, -‘‘O g 

massive collapse of, ' 

primary carcinoma of, -l 'ti, - 
sarcoma of, 2170 

tumours of, 2102, 2170 of 

principles of operative treatment of, 

(see ofr^Chest complications, 

' ativc ; Tntto-lhoractc tumours , 
and under Pulmonary) 
Lymphangioma, of neclr, WIO 
of vulva, 2217 

Lympbangioplasty, m cases 

atm,” 1288 

Lymphangitis, 33U 
" Lymphatic glands, of ncc ', 

tumours of, 1889 
Lymphatics, breast, Ub-J 
L^phorrhma. following amputat^n 
the breast, 1987 
Lympho-sarcoma, of neck, i 


MacAfpiue, on cystoscopic appearances 

y.aeAu,e;f">— 

forsubclaviauaneuiy 
McCaace and Lawrence on ^rb yu 
content of foods, 2777 


2713 , 

operation for peruretliral resection ol 
the prostate, 3006 
after-treatment, 3013 
jina^thcsia for, 3007 
instruments for, 3007 
oiicrativc technique, 3007, 3003 
position of the patient, 3007 
preparation of the patient, 3007 
prostatic olectrotome, 3008, 3009 
McEwan, on effects of hysterectomy on 
Rcxnal function, 2194 
Maddock and Collier, en P«ipl'™' 

vasoconstriction due to smoking, 

Magilot, on tlio eReet, of pcri-arterial 
® sympathectomy of the common 
carotid artery, 3U5 

Maguesinm sulphate, rectally, m treat- 
® meut of cerebral irritatiori, 1760 

Maiagofs cannula and trocar for injection 

treatment ol hydrocele, 3.76 

cases of purpura hremorrhagica with 
menorrhagia, 2291 

r^SSust^iu^"- 

ment of hemorrhoids, 3272 
„„ use of lithocaiub in 

ment of varicose veins, 3-8D 
Makins, on ligation of the commo 
carotid artery, 1943 ^ 

^'•^''^^'‘ll:::S:nduTor,a:,and 
regions 
Blallcollc ulcers, 3308 
Mallet finger, 3448 

clinical features 3449 

operative treatment ot 

tKatmeutof,bysplmtmg,3449 

results of, 3450 

East?— 

l!-£iEiS=S'”‘ 

Mastectomy, technique of, 1984 

Mastitis, 1970 
acute, 1970 

treatment of, 19j ^ 
carcinomatosis, 1980 
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llotrhton Davies’ refill needle lot artificial 
pneumothorax, 2065 

Morson s self-retnining illuminated 
bladder retractors, 29^ 
Motor-car accidents, head miurie^ due to, 
1747 

Mouth, ranul.i* o/, 1S71 
Mucous polypus, of cervix, 2263 
Mumps, 1869 

orchitis complicating, 3050 
Muscle, living, hemostatic properties of, 
1802 

JIuscle grafts, use of, m closing cmpyenu 
cavity, 2169, 2160 
Muscles, injuries of, 3448 
Musculo-spiral nerve, operations on, 3486 
anterior transposition of, 3489 
approximated suture followed by a 
subsequent operation, 3489 
exposure o! the nerve below the axilla. 
3487 

exposure of the nerve below the 
musculo-spital groove, 3487 
ilycoseB, of the leg, 3307 
^lycloceie, 1842 
(see also Spina hifida) 

Jfyocardial failure and dilatation, post- 
operative, 2042 
Myomata, of bladder, 2922 
submucous, of uterus, removal of, 2474 
Myomectomy, 2515 
abdominal, 2315 
advantages of, 2516 
contra indications to, 2515 
dangers of, 2515 
indications for, 2515 
tonccptvoa and piegnancy adtcr, 2548 
for non-pedunculated fibromyoranta, 
2518 

difiiculties and dangers of, 3522 
technique of, 2518, 2519 
ventro-fixatvon of otcnts in. 2521 


Naboth’s follicles, 2301 
Naili, pus under, 3312 
(see also Paronychia) 

Napier’s cup and stem pessary, 2250 
Neck. 18S3 
anatomy of, 1883 

deep cervical fascia, 1883 
landmarks, 1884 
muscles, 188C 
apparent absence of, 1960 
blood cysts of, 1915 
branchial cysts of, 1915 
operation for, 191G 
bursal cysts of, 1915 
cellalitis of, 1896 

operative treatment of, 189G, 1897 
(see also Ludwig’s angina) 
cystic hygroma of, 1916 
cystic tumours of, 1915 
cysts of, 1916 
dermoid cy.st8 of, 1916 
epithelioma of, 1921 
fibro-satcoma of, 1921 
hydrocele of, 1915 
ligation of arteries of, I94l 
common carotid, 1942 
external carotid, 1044 
Innominate, 1948 
internal carotid, 1946 
lingual, 1946 
subclavian, 1951 
superior thyroid, 194-5 
lipoma of, 1921 
lymphangioma of, 1915 
lymphatic glands of, 1889 
endothelioma of, 1889 
tumours of, 1889 
lympho-sarcoma of, 1921 
malignant glands in, 1913 
■ >Uu. of, 1921 
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Neck, operafion'i on, post-operative cate 
of, 1893 

preparation of the operation area, 
1890 

removal of malignant glands in, 1913 
incisions for, 1913 
position of patient for, 1913 
radio-therapy as alternative to, 1914 
technique of, 1913, 1914 
sarcoma of, 1921 
sebaceous cysts of, 1915 
soll^ tumours of, 1921 
stiflncss of, as sign of intra-cranial 
tumour, 1774, 1783 
surgical affections of, 1883 
surgical anatomy of, 1883 
sympathetic nerve supply of, 3106 
tumours of, cystic, 1915 
solid, 1921 
Neckloss men, 19C0 
Needle holder, Jlayo’s, 2307 
Noodles, for injection treatment of 
hiemorrhoids, 3200 

hypodermic, method of slarpeniog, 
3287 

Negus, on treatment of massive collapse 
of the lung, 2013, 2050 
Neoplasia, inoperable, sympathectomy for 
alleviation of pain from, 3162 
Neoreargon, 2935 
Nephrectomy, 2830 

complications during and following, 
2832 

indications for, 2830 
lumbar, technique of, 2830 
partial, 2834 

Tliomson-Walker's method of dealing 
with the renal pedicle in, 2832 
transperitoneal, 2834 
Nephrolithotomy, 2840 
after-treatment of, 2841 
complications of, 2841 
indications for, 2840 
technique of, 2840 

Nephropexy (Thorason-lValker’s opera- 
tion), 2835 

for floating kidney, 2835 
Nephrotomy, 2837 
Nephro-ureterectoiay, 2872 
for renal tuberculosis, 2872 
indications for, 2872 
technique of, 2872, 2873 


N‘er\'es, anastomosis of, 3478 
aNTilsion of, 3478 

degeneration and regeneration of, 3468, 
3470 

grafting of, 3478 
injections into and around, 3479 
operations on, 3472 
(»ec aho uniler Nerv’es, peripheral, and 
under names of various nenes) 
stretching of 3^478 
suture of 3475 
Nerves, peripheral, 3465 
injuries to, 3465 

clinical considerations and classifica- 
tion, 3465 

electro-therapy in, 3482 
irreparable lesions, 3479 
massage in treatment of, 3481 
mechanical considerations, 3471 
operative treatment of, 3472 
avulsion, 3478 

delayed or secondary suture, 3476 
electrical stimulation, 3473 
exposure of the nerve, 3473 
exploration with view to suture, 
3473 

nerve anastomosis, 3478 
nerve grafting, 3478 
ner\’e injection, 3479 
nerve stretching, 3478 
neurolysis, 3477 
primary suture, 3475 
skin incision, 3473 
transposition, 3477 
treatment of the lesion, 3175 
pathological considerations, 3468 
changes in nerves, 3468 
changes in other tissues, 3170 
phyaio-therapeutic measures in, 3481 
pro^osis of, 3482 
remedial exercises, 3482 
epltntiflg in treatment of, 3480 
syndrome of compression in, 3467 
syndrome of dissociation in, 3466 
syndrome of interruption in, 3465 
syndrome of irritation in, 34G6 
syndrome of regeneration in, 3467 
treatment of, 3471 
irreparable lesions of, 3479 
Operations on, 3472, 3484 
brachial plexus, 3484 
external popliteal netwe, 3496 
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Jlorrbton Davies’ refill needle forartifidal | 
pneiiiBOtliorax, 2065 

llorsou’s scH-tetaming illummated 
bladder retractors, 2933 f 

Motor-car- acewlet.t's, bead rtijwws dM« to, ( 
1747 i 

Moutli, ranuljp of, 1871 I 

3Iucous polypus, of cersTX, 22C3 
3Iump-<, 1SG9 

orchitis comphcatm?, 3050 
Mu«cle, living, haemostatic properties of, 
1802 

Muscle grafts, use of, m doing empyema 
cavity, 2159. 2160 
iluscUs, injuries of, 3448 
Miisculo'spiral nerve, operations on, 3486 
antenor transposition of, 3489 
approximated suture followed by a 
Bub«equeBt operation, 3489 
exposare of the nen’e below the axilla. 
3487 

exposure of the cierre below the 
museulo-spiral groove, 3487 
Mycoses, o( the leg, 3307 
Myelocele, 1842 
(see ofso Spina bifida) 

Myocardial failure and dilatation, post- 
operative, 2012 
Myomata, of bladder, 2922 
submucous, of uterus, removal of. 2474 
Myomectomy, 2515 
abdominal, 2515 
advantages of, 2315 
contra-indications to, 2515 
dangers of, 2515 
indications for, 2515 
conception and pregnancy after, 251G 
for non-pedunculated fibromyomata, 
2518 

difficulties and dangers of, 2522 
technique of, 2518, 2549 
ventro-fisation of uterus in, 2521 
for pedmicnlatftl fibroids, 25J0 
bystcrectoniy preferable to, after the 
mcnopau"?, 25IC 

Myomectomy clamp, Bonney’s, 2513 
Myomectomy screw, 2498 
Myiochondro-eudothehomata. of nect 
1921 

MyxaHlema, as a sequel to thyrnuloctomy 
in children, 1924 
ifyxoma, of bladder, 2922 


SURGERY 

K 

Xaboth’s follicles, 2201 

Jfails, pus under, 3312 
(sec niso Paronychia) 

Napier's cup and stem pessary, 2250 

Neck, 1883 
anatomy of, 1883 
deep cervical fascia, 1SS3 
landmarks, 18S4 
muscles, 188G 
apparent absence of, 1960 
blood cysts of, 1913 
liianchial cysts of, 1915 
operation for, 191G 
bursal cy.sts of, 1915 
cellulitis of, 1890 

operative treatment of, 1890, 1897 
(see aUo Ludwig's angina) 
cystic hygroma of, 1915 
cystic tumours of, 1915 
cysts of, 1916 
dermoid cysts of, 1915 
epithehomu of. 1921 
fibro-sarcotna of, 1921 
hydrocele of, 1915 
ligation of arteries of, IDll 
commoD carotid, 1942 
external carotid, 1944 
innominate, 1948 
internal carotid, lOlG 
lingual, 1940 
subclavian, 1951 
superior tbyroid, 1945 
lipoma of, 1921 
lymphangioma of, 1915 
lympbnlie glands of, 4889 
endothelioma of, 1889 
tumours of, 1889 
IjunpLo-sarcoma of, 1921 
malignant glands in, 1913 
mired tumours of, 1921 
muscles of, 1880 

myxocliondro-endotlieliom.i of, 1921 
operations on, 1890 
anuxthesLa fat, 1893 
colonic oil-ether sniesthe«ia for, 1803 
technique of, 1895 
incisions for, 1892 
local ana*sthesi.a for, 1893 
technique of, 1894 ' 
position of patient for, 1892 
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Neck, opcratioi\s on, post-operative care 
of, 1893 

preparation of the operation area, 
1890 

removal of malignant glands in, 1013 
incisions for, 1913 
position of patient for, 1913 
radio-therapy as alternative to, 1914 
technique of, 1913, 1014 
sarcoma of, 1921 
sebaceous cysts of, 1915 
solid tumours of, 1921 
stiffness of, ns sign of intta-cranial 
tumour, 1774, 1783 
surgical affections of, 18S3 
surgical anatomy of, 1883 
sympathetic nerve supply of, 3106 
tumours of, cystic, 1915 
solid, 1921 
Necklcss men, 1900 
Keedle holder, Mayo’s, 2367 
Needles, for injection treatment of 
Iiiemorrhoids, 3266 

hypodermic, method of sharpening, 
3287 

Negus, on treatment of massive collapse 
of the lung, 2013, 2050 
Neoplasia, inoperable, aympatbectomy for 
alleviation of pain from, 3162 
Neoreargon, 2955 
Nephrectomy, 2830 

complications during and following, 
2832 

indications for, 2830 
lumbar, technique of, 2S30 
partial, 2834 

Thomson- ^Valker’s method of dealing 
with the renal pedicle in, 2832 
transperitoncal, 2834 
Nephrolithotomy, 2840 
after-treatment of, 2841 
complications of, 2841 
indications for, 2840 
technique of, 2840 

Nephropexy (Thomson- Walker’s opera- 
tion), 2835 

for floating kidney, 2835 
Nephrotomy, 2837 
Nephro-ureterectoray, 2872 
for renal tuberculosis, 2872 
indications'for, 2872 
technique of, 2872, 2873 


Nerves, anastomosis of, 3478 
avulsion of, 3178 

degeneration and regeneration of, 3468 
3470 

grafting of, 3478 
injections into and around, 3479 
operations on, 3172 
(tec also under Nerves, peripheral, and 
under navies of various nerves) 
stretching of 3478 
suture of 3475 
Nerves, peripheral, 3405 
injuries to, 3465 

clinical considerations and classifica- 
tion, 3465 

electro-therapy in, 3482 
irreparable lesions, 3479 
massage in treatment of, 3481 
mechanical considerations, 3471 
operative treatment of, 3472 
avulsion, 3478 

delayed or secondary suture, 3476 
efcctricaf stimuiafiou, 34T3 
exposure of the nerve, 3473 
exploration with view to suture, 
3473 

nerve anastomosis, 3478 
nerve grafting, 3478 
nerve injection, 3479 
nerve stretching, 3478 
neurolysis, 3477 
primary suture, 3475 
skin incision, 3473 
transposition, 3477 
treatment of the lesion, 3173 
pathological considerations, 3468 
changes in nerves, 346S 
changes in other tissues, 3470 
physio-therapeutic measures in, 3481 
prognosis of, 3482 
remedial exercises, 3482 
splinting in treatment of, 3480 
syndrome of compression in, 3467 
syndrome of dissociation in, 3466 
syndrome of interruption in, 3465 
sjTidrome of irritation in, 3466 
syndrome of regeneration in, 3467 
treatment of, 3471 
irreparable lesions of, 3479 
operations on, 3472, 3484 
brachial plexus, 3484 
external popliteal nerve, 3496 
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Xerves, operations on, great sciatic nerve, 
3195 

median nen'c, 3490 
musculo-spiral nerve, 34PC 
obturator neni’e, 3497 
popliteal ners'e. 3497 
posterior interosseous neri’C, 3189 
posterior tibial nerve, 3497 
ulnar nen’c, 3492 

Xcrves, sensorj*, simple section of, 3200 
(fee also under Sympathectomy) 

Nervous system, autonomic, see Auto- 
nomic nervous system 
juras}Tnpathctic, see Parasympatlietic 
nervous system 

gjTnp.ithetic, see Sympathetic nervous 
system 

vegetative, see Sympathetic nervous 
system 

visceral, «fc Sympathetic nervous 
system ] 

Neuralgia, parosvstnal glosso-pUaryogeal, ' 
1822 

pelvic, eympathectoniy for, 31G5 
sjTnpathectomy in treatment of. 31C2 
trigermoal, sec Trigeminal neoralgia 
Neurectomy, prcsaeral, 3201 
Neuroblastoma, of the adrenal medulla, 
3238 

Ncuro-cireulatoty asthenia, 31G9 
adrenal denervation for. 3202 
Neurocytoma, of the adrenal medulla, 
3238 

Xcuroftbtoma, of spine, 1849 
of vulva, 2216 
Neurolysis, 3477 

Neuromata, of acoustic nerve, ITW), 1791 
Neurones, 3102 

Ncussor, on adrenal rests, 3229 
New growths, #re Carcinoma, Sarcoma.e/c., 
oTtd under orjo/w and regions 
Nipple and areola, absence of, 1900 
acccssorj’, 1906 
chancre of, I9f>8, 1974 
craefcs anti fissures of, 1967 
diseases of, 1966 
epithelioma of, 1979 
melanoma of, 1970, 1979 
new growths of. 1979 
Paget’s disease of, 196S 
tetiologj- and pathogenesis of, 1969 
treatment of, 1970 


papilloma of, 1970, 1979 
pathological discliarges from, 1970 
retraction of, 1966 
supernumerary, 1966 
syphilis of, 1968 
Noma vulva*, 2209 

Nose, involvement of, in compound frac- 
tures of base of the skull, 1756 
Nuck, hydrocele of the canal of, 2214 


0 

Obesity, association of, svith infertility, 
2591 

Obturator nerve, operations on, 3497 
Oehsner, on excision of corpora lutca, 2031 
(Edema, persbtent, after injection treat- 
ment of varicose veins, 3297 
CEsophageal diverticulum, 1905 
CEsophagoscopy, 1902 
(Esophagotomy, technique of, 1902 
(Esophagus, dilatation of, in cardio- 
spasm, 3151, 3152 
diverticulum of, 1905 
operative treatment of, 1906 
examination of, with the ersophsgu- 
scope, 1902 

sympathetic diseases of, 3151 
(see aho (35«ophagotomy) 

(Estrin, in treatment of lmdc^devl•lol)- 
ment of the uterus, 2270 
Oil-cther antesthesb, colonic, 1893, 1895 
Oldfield, on menorrhagia due to blood 
conditioDB, 2291 
Oleothorax, 2085 

(sec also Artificial pneumothorax) 
Oligomenorrhrea, 2290 
Oliguria, 2681 

(see also Urine, suppression of) 

Olivary ureteric catheter, 2730 
Omhredunne’s method of orchidopexy, 
3036 

Oophorectomy, 2560 
partial, 2560 

(sec also Salpingo-oBphoiectomy) 
Oophoritis, as cause of sterility, 2629 
Operating tables, for cerebral operations, 
1795 

Optic fundi, examination of, in diagnosis 
of rntra-cranial tumours, 1709, 
1770 
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Optic nerves, in relation to intra-cranial 
tumours, 1769, 1770 
Orchidectomy, 3042 
for malignant di'sea'^e of the testi-*, 3053 
Orchidopexy (Omhrcdonne’a method), 
303G 
Orchitis, 30f9 
of mumps, 3050 
symptoms and signs of, 3050 
treatment of, 3050 
syphilitic, 3019 
diagnosis of, 3050 
symptoms and signs of, 3049 
treatment of, 3050 

Orgasm, absence of, in relation to steril- 
ity, 2590 

Ort (Winnett), treatment of osteomyelitis, 
3409 

Orthoprwlics, 3331 

Os calcis, enlargement of the tuberosity 
of, 3350 

spur on the, 3350 
Oscillometer, Pachon’s, 3181 
Oscillometric readings, in diseases of peri- 
pheral blood-vessels, 3181 
Osgood*Schlatter disease, 3393 
Osteitis fibrosa, generalised, 1939 
Osteo-arthritis, of first metatarsal bone, 
3350 

of knee joint, 3383, 3388 
of toes, 3347 

Osteochondritis, of metatarsal bones, 3344 
Osteochondritis dissecans, 3383, 3384, 
3388 

Osteoma, of spine, 1848 
Osteomyelitis, acute, 3393 
letiology of, 3398 

ancillary methods in examination of 
cases of, 3402 
blood cultures in, 3402 
bones affected by, 3398 
chronic osteomyelitis resulting from, 
3421 

clinical types of, in relation to treat- 
ment, 3-iOi 

complicated by a second bone focas or 
by arthritis of another joint, 34J6 
complicated by suppurative arthntis of 
a neighbouring joint, 3412 
complications of, 3400 
differentia! diagnosis of, 3401 
incidence of, 3395 


3341 

leucocytosis in, 3402 
morbid anatomy of, 3398 
of metacarpal bone, 3325 
of spine, 18G4 

of the end of a long bone (metaphysis), 
3404 

progress of the disease, 3399 
secondary bone abscesses in, 3410 
symptoms and signs of, 3400 
treatment of, 3404 
diaphysial drainage, 3408 
metaphysial drainage, 3405 
of the general infection, 3404 
subperiosteal resection of the dia- 
physis, 3410 

Winnett On method, 3409 
typhoid osteomyelitis, 3418 
X-ray examination in. 3403 
Osteomyelitis, chronic pyogenic, 3418 
Brodic’s abscess, 3424 
differential diagnosis of, 3426 
symptoms and signs of, 3425 
treatment of, 3426 
diffuse or ostoo-periostitis, 3418 
differential diagnosis of, 3119 
treatment of, 3421 

resulting from acute osteomyelitis, 3421 
pathological changes in, 3421 
treatment of, 3422 
Osteo-periostitis, 3418 
differential diagnosis of, 3410 
treatment of, 3421 
Osteoplastic flaps, bevelling of, 1800 
cutting of, in cerebral operations, 1798, 
1799 

Osteoporosis, traumatic, ganglionectomy 
in treatment of, 3143 
Otogenic brain abscess, 1827 
(see ofso Brain, abscess of) 

Oi^rian cj'sts, as cause of sterility, 2581 
Ovarian deficiency, as cause of sterility, 
2629 

Ovarian suspension, operation for, 2559 
Ovariotomy, 2659 

Ovario-uterine ligament, shortening of, 
2559 

Ovaiy, 2647 
adenomata of, 2647 
ovO'testis, 2649 
carcinoma of, 2654 
“ chocolate ” cysts of, 2651 
corpus luteum cysts of, 2C37 
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Ovary, cystadcaomata of, 2612 
cystomata of, 2642 
cj’sts of, 2C37 
as cause of stenlity, 2629 
classification of, 2636 
infection of, 2658 
rupture of, 2650 
dermoid cysts of, 2641 
endometrioina of, 2651 
endoTOctnosis of, 2652, 2653 
endothelioma of, 2650 
fihioraata of, 2619 
fimbria! cysts of, 2654 
granulosa cell tumours of, 2639 
hydrops folliculi of, 2637 
hypernephroma of, 2654 
in metropathia hsemorrhagtea, 2318 
infections of, as cause of sterility, 2622 
Krukenhe^ tumours of. 4992, 20M 
new growths of, as cause of sterility, 2029 
fsee otso Tumours of, Iclou') 
papilliferous cysts of, 2643 
jurovariau cysts, 2654 
jinrtial resection of, 2560 
prolapse of, 2312 
psammomata of, 2645 
pseudo-mucinous cysts of, 2615 
niftlignant degeneration In, 2647 
question of removal of, when perform- 
ing hysteicctomy, 2180 
removal of. operation for, 25C0 
sarcoma of, 2650 

wlerocystic degeneration of, treatment 
by sympathectomy, 3167 
sclerotic, 2643 
serous cysts of, 2612 
solid dermoids of, 20U 
struma ovarii, 2642 
suspension, of, for. 25W 

tarrj- or chocolate cysts of, 2633 
teratomata of, 2611 
Iheca-lutem blood cysts of, 2638 
thyroma of, 2612 
tumours of, 2633 
n-tiology of, 2633 
classification of, 2636 
clinical features of, 2657 
infection of, 2638 
metastatic malignant, 2651 
operative mortality of, 2656 
operative treatment of, 2659 
pregnancy and, 2658 


radium and X-ray treatment of, 2661 
sclenide treatment of, 2661 
treatment of, 2659 
Oviducts, see Fallopian tubes 


P 

Pachon's oscillometer, 3181 
Padutin, in treatment of peripheral 
vascular disease, 3186 
Paget’s disease, of the nipple, 1968 
jctiology and pathogenesis of, 1969 
treatment of, 1970 
Paget’s disease, of the penis, 3029 
Pain, as a gynscological symptom, 2191 
associated with micturition, 2677 
in renal calculus, 2800 
mtermcnstrual, 2191, 2303 
intractable, chordotomy for, 1858, 1861 
menatioal, 2283, 2297 
of sympathetic origin, investigation of, 
3183 

post-operative, 2825 
sympathectomy for the relief of, 3162 
(see also under Sympathetic nervous 
system) 

I Papillccdema, in localised sub-dural 
brnmorrhage, 1762 

Papilloma, non-gonorrhceal, o! \Tilva, 2217 
of bladder, 2916 
of nipple, 1970, 1979 
of penis 3928 
of renal pelvis, 2313 
of ureter, 2853 
of urethra, 3094 
of vulva, 2216 

Paraffin svai, as filling material in pneu- 
molysis, 2133, 2135 

Paraganglioma, of adrenal medulla, 3237 
Parametritis, 2359 
^mptoms of, 2360 
treatment of, 2360 
Paraphimosio, 3027 
treatment of, 3028 
(we also Phimosis) 

Para-sagittal meningiomata, 1816 
Parasympathetic nervous si’stem, 3100, 
3101 

anatomy of, 3115 / 

cranio-bulbar outflow, 3116 
sacral outflow, 3116 
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rarasympatbetic nen’oiis syatera, ana- 
tomy of, pelvic, 3111 
{see also Sj’mpatJiotic nervous sj’stem) 
Paratbyroids, surgery of, 1939 
Paravertebral injections, as a test of 
symiwthotic dt-sfunction, 31f>8 
complications and dangers of, 3200 
into the sympathetic ganglia, 3197 
of alcohol, in treatment of angina 
pectoris, 3149 
indications for, 3193 
technique of, 3198 
in the lumbar region,.3l98 
in the thoracic region, 3198, 3199 
Parkinsonism, ganglionectomy in treat- 
ment ol, 314G 
Paronychia, 331 1 

Parotid duct, calculus in, 1872, 1875 
fistulio of, 1808 

auriculo-temporal nerve avulsion in, 
1869 

radio-therapy in, 1809, 1880 
treatment of, 1863 
injuries of, 18C5, 18G0 
Parotid gland, 1805 

actinomycosis of, 1871 i 

calculus of, 1872, 1875 I 

carcinoma of, 1875, 1878 ! 

chronic infections of, 1871 i 

emphysema of, 18G9 
fistulas of, 18GG 

avTiIsion of the auriculo-temporal 
nerve for, 1807 

radium and X-ray therapy for, 1807, 
1880 

sialography in, 1867 
treatment of, 1867 
inflammation of, see Parotitis 
injuries of, 18G5 
s3rphih‘s of, 1871 
tuberculosis of, 1871 
tumours of, 1875 

radium and X-ray tljerapy of, 1879, 
1880 

treatment of, 1879 

X-ray therapy in diseases of, 1867, 
1879, 1880 
Parotitis, 1869 

acute suppurative, 1870 
epidemic, 1869 
orchitis complicating, 3050 
simple, 1869 


I parovarian cysts, 2G54 
Patella, affections of the infra-patellar fat 
pad, 3388 

pre-patellar bursitis, 3395 
slipping, 3390 

criticism of operations for, 3393 
operation for, 3391 
8\'mptoms of, 3391 
treatment of, 3391 
(see also Knee) 

Patellar ligament, rupture of, 3463 
Patent urachus, 2882 
Patey and Tatham, on recanalisation 
after injection treatment of 
varicose veins, 3295 

P.iviex unit, in treatment of peripheral 
vascular disease, 3187 
Penu d’oratiffc skin, in carcinoma of the 
breast, 1981 

Pcivi-uretcral junction, stricture of, 2850 
Pelvic abscess, colpotomy lor, 2422 
Pelvic cavity, drainage of, 2379 
Pelvic cellular tissues, affections of, 2341 
Pelvic cellulitis, 2359, 2360 
Pelvic infection, as a cause of sterility, 
2582 

Pelvic parasjTnpathetic system, 3111 
Pelvis, sympathetic nerve supply of, 3112 
Penile hj’pospadias, 3021 
Penis, 3020 
amputation of, 3030 
complete, 3032 
for carcinoma, 3030 
partiaf, 3030, 3031 
carcinoma of, 3029 
amputation for, complete, 3032 
amputation for, partial, 3030 
symptoms and signs of, 3030 
treatment of, 3030 

congenital abnormalities of, 3020, 302] 
diseases of, 3020 
eczema of the glans, 3029 
examination of, 2688 
innocent new growths of, 3028 
malignant new growths of, 3029 
new growths of, 3028 
Paget's disease of, 3029 
papillomata of, 3028 
hard, 3028 
soft, 3029 
treatment of, 3029 
warts on, 3028 
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Pepper’s syndrome, 3239 
Peptic ulcer, adrenal operations in treat- 
ment of, 3172 

Pen-arterial sympatliectomy, 321)0 
Perineal rupture, 2231, 21t)S 
colpo-penneorrLaphy for, 2401 
Perinephric abscess, *2786 
bacteriology of, 2787 
diagnosis of, 27SS 
symptoms and signs of, 2787 
treatment of, 2788 
Perinephntis, 2786 
acute, 2786 
bacteriology of, 2787 
diagnosis of, 2788 

symptoms and signs of, 2787 
treatment of, 2788 

Perineum, laceration and rupture of, 2231 
colpo-penncorrhaphy for, 2401 
operation for complete rupture of, 2408 
Peripheral neni’es, see Kerves, peripheral 
Peripheral vascular diseases, »ee Blood- 
vessels , Raynaud’s disease ; 
Thtombo-angeitis, etc 
Periphlebitis and varicose veins, 323-1 
Peritoneum, infections of. as cause of 
sterility, 2622 
Pen-urethral abscess, 3092 
Perivascular tissue, alcohol injection into, 
3200 

Peroneal spasm, 5345 
Penirethral resection of the prostate, see 
Prostate, peniretliTal teseeiion ol 
Pes cams, 3356 
fitiology of, 33.56 
clinical features of, 3357 
ojicration of tendon transplantation for, 
3359 

Steindler'fl operation for, 3337 
treatment of, 3357 

tj-pes of, in reganl to treatment, 3357 
Pessary, ball, 2250 
cradle, 2249 
cup and stem, 22.50 

for treatment of nterine prolapse, 2249 
general regimcu for patients wearing, 
2251 

CJraily Hewitt’s, 2219 
Hodge, 2249 
Napier’s, 2250 
ring, 2249 

stem, in treatment of sterility, 2GI4 


Phjeoclitomoc}’toma, of the adrenal 
medulla, 3237 

Pharyngeal pouch, see Phaiyns, diverti- 
culum of 

Phsiyngotomy, 48^S 
mfra-hyoid, 1898 
laterat, 1899 
complications of, 1900 
Trotter’s operation, 1900 
limitations of, 1901 
supra-byoid, 1899 
Trotter’s operation, 1900 

Pharynx, affections of, in relation to 
pharyngotomy, 1901 
diverticulum of, 1905 

operative treatment of, 1906 
foreign bodies in, 1902 
flpsophagoscopy for, 1902 
opsophagotomy for, 1902 
involvement of, in compound fracture 
ol base of the sVull, 1750 
malignant disease of, 1901 
operations on, 1901 
(«f« <t1«o Pharyngotomy) 

Phenol, sclerosing solutions of, 3264, 
3265 

Phimosis, 3025 
circumcision for, 3020 
technique of, 3026, 3027 
symptoms and signs of, 3025 
treatment of, 3026 
(see aho Paraphimosis) 

PHelntis, and varicose veins, 3282 
superficial, treatment of, 3283 
Phrencctomy, see Phtenicectomy 
Phrenicectomy, 1957, 2123 
anatomy ol the phrenic nerve in relation 
to, 2127 

in collapse therapy, 2123 
indications for, 2124 
for bilateral phrenicectomy, 212.5 
for phrenicectomy alone, 2121 
for phrenicectomy and apicolvsis, 
2125 

for phrenicectomy sritli artificial 
pneumothorax, 2121 
for plironicecfomy with fhor.icn- 
plasty, 2125 

technique of phrenic evulsion, 2127 
Phrenic evulsion, 19.17, 2127 
complications and accidents of, 2130 
technique of, 2127 
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Phrenic nerve, accc«‘?ory, 1958, SI27 
anatomy of, 2127 
ovuWion of, 1957, 2127 
in(lication<i for, 1957 
tJIKTMtlon for, 1958, 2127 
Plircnicotomy, 2123, 2125 
(«re fl/«o Phtenicectomy) 

PhthUis, see Pulmonary tuberculosis 
Phy.«io‘»tign3me, jcc Kcerine 
Plies, xcr njcmorrhoiils 
Pincliin and Morlock'a bronclioscopic 
apparatus 2031 

on therapeutic bronchoscopy, 2035 
Pineal tumours, 1823 
Pituitary body, adenoma of, 1787 
and menstruation, 2283 
basophil adenoma of, 3215 
tumotira of, 1787 
radon treatment of, 1811 
trans-sphcnoidal exposure of, 1811 
{seeaho Intra-cranial tumours) 
Plethpmogmph, Johnson’?, 3181 
Pleura, di«cission of, for chronic empyema, 
2169 

htripidnjf of, for relief of chronic 
empyema, 2158 
surgery of the, 2I0S 
Pleural adhesion*, 2094 
division of, by electro-cautery and by 
diathermy, 2090 

in relation to artificial pneumothorax, 
2094 

Pleural cavity, surgical approach to, 
2172 

Pleural effusion, complicating artificial 
pneumothorax treatment, 2072, 
2078 

Pleural lavage, for tuberculous empyema, 
2084,2103 . 

“ Pleural mouse,” 2078 
Pleural shock, complicating artificial 
pneumothorax, 2087 

Pleurisy, acute, artificial pneumothorax, 
2058 

complicating artificial pnemnotborax, 
2071 

post-operative, 2038 

Plexus, superior hypogastric, results of 
resection of, 3168 

PlombieruDg, in pulmonary tuberculosis, 
2132, 2133, 2135 
Plummer’s disease, 1923 
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Plummer, on change in the inspiratory 
sound in retrosternal goitre, 1935 
on the use of digitalin in cases of toxic 
adenomatous th^Toid, 1924 
Pneumatic hammer disease, 3141 
Pneumococcal arthritis, 3434, 3435 
Pneumolysis, extra-pleural, 2131 
indications for, 2131 
when used alone, 2131 
when used with thoracoplasty, 2132 
With other measures of collapse, 2132 
routes of approach, 2133 
technique of, 2133 
with Plombierung, 2132, 2133, 2135 
Pneumonectomy, cautery, in bron- 
chiectasis, 2188 

Pneumonia, lobar, pneumothorax treat- 
ment of, 2058 
post-operative, 2017 
treatment of, 2020 

l^noumooit/s, diffuse suppurative, post- 
operative, 2022 

Pneumothorax, artificial, see Artificial 
pneumothorax 

Poliomyelitis, acute anterior, impaired 
circulation in, 3141 
ulcers of the leg in, 3308 
Polycystic kidney, 2809 
Polycystoma, of breast, 1977 
Polymazia, 1966 

Polypi, adenomatous, of the endome- 
trium, 2320 

adenomatous, o£ uterus. 2472 
I fibro-adenomyomatous, of uterus, 2321 
' treatment of, 2472 
mucous, of cervix, 2263 
myomatous, of uterus, 2472 
placental, of rvterus, 2473 
uterine, removal of, 2472 
Polythelia, 1966 

Polyuria, in various conditions, 2694 

Popliteal bursitis, 3396 

Popliteal nerve, external, operations on, 

3496 

Popliteal nerve, internal, operations on, 

3497 

Portio vaginalis, carcinoma of, 2265 
(ace aho Cervix uteri) 

Post-encephalitic syndrome, ganglionec- 
tomy in treatment of, 3146 
Posterior interosseous ners’C, operation 
on, 3489 
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Post-operative 
Chest 
operative 

Post-partum li,emorrliage, clue to fibroids, 
2329 

Pott’s di«ea‘e, lamnectoray m, 1861 

Pouch of Douglas, alidomiual oblitera- 
tion of, 2541 

hernia of. operation for, 2422 

Pravtz, injection treatment of varicose 
veins by, 3281 

Pregnancy, anomalies of, 2304 
carcinoma of cervix in, 2275 
indications for operation, 2275 
ratlmm treatment, 2276 
treatment, 2275 

ectopic, sfC Pregnancy, extea-uterioe 
extra-uterine, 2350 
operations for, 2551 
after tubal nipture or aljortion 
nben there is a pelvic hicmato- 
ecle, 2558 

at the time of acute rupture or 
tubal alvortion with cCusion of 
blood into the peritoneum, 255C 
before rupture or tubal abortion 
has occurred, 2554 
for ruptured interstitial gestation, 
2557 

when there is secondary abdominal 
or intta-liganientous pregnancy, 
2358 

when there is tubal rupture with a 
broad lig.iraent hieniafonia, 2558 
fibroids m relation to, 2328 
(•raves’ disease in, 1924 
hs'jwrthyToitlisra in, 1924 
m rudimentarj* uterine horn, 2358 
osarian tumours and, 2653 
phthisis in, 2056 
pjejonephritis of, 2772, 2773 
tubal, 2350 

differential iljjignosis of, 2358 
ha-matocelc and second.sry gestation 
.sac in. 2350 
prognosis of, 2358 

Kocondary atsloniinal gestation in 
2355 

secondaiy ligamentous gestation in 
2350 

symptoms and signs of, 2350 
before rupture or abortion, 2356 


when there is para- or peri-tubal 
hematocele, 2357 
when there is Becondaty abdominal 
pregnancy, 2357 

when there is tubal abortion, 
2357 

when there is tubal rupture, 2357 
termination of, 2352 
tubal abortion in, 2352 
tuba! rupture in, 2352 
(Dlra-ligamentous, 2354 
intrd-peritoneal, 2354 
vulval congestion in, 2213 
Prepuce, examination of, 2688 
Presacral nerve, 3112 
resection of, 3201 
Presacral neurectomy, 3201 
Pritchard’s case of a “ncckle.ss” child, 
1960 

Probang, ureteric, 2868 
Procidentia uteri, 2246 
interposition of the uterus for, 2412, 
2445 

(»fc also under Prolapse, of uterus and 
vaginal 

Proctoscope, Harvey’s, 326G 
Profluvium seminis, 2586 
Prolapse, of urethra, operation for, 2392 
ProUpse, of uterus and vagina, 2241 
I as a cause of sterility, 2583, 2621 
causes of, 2241 

colpo-penneorrhaphy for, 2401 
complete, interposition of the uterus 
for, 2442, 2445 
cystocele, 2244 
degrees of, 2242 
(liQerential diagnosis of, 2248 
from congenital hj-pertrophic elonga- 
tion of the cervix, 2248 
from cyst of the anterior vaginal 
wall, 2248 

epitome of treatment of, 2251 
Fothergill’s operation for, 2429 
hernia of the Pouch of Douglas, 2246 
operations for, 2429 

combined irith vaginal hysterectomy 
for carcinoma of the corpus 
uteri, 2436 

combined with vaginal hysterectomy 
for non-malignant conditions, 
2133 

rothcrgill's operation, 2129 
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chest complications, see 
complications, post- 
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Prolapse, operationg for, operation when 
hysterectom}* is not required, 2429 
operations when hysterectomy is 
requited, 2t33 
pessary treatment of, 2219 
contra-indications to, 225f> 
general regime for patients wearing 
pessaries, 22ol 
indications for, 2250 
physical signs of, 22 JT 
procidentia or thini degree prolapse of 
the uterus, 221G 
rectoccle, 22 lo • 
symptoms of, 2217 
treatment of, 2218 
epitome of, 2251 
operative, 2251 
palliative, 2249 
preventive, 22J8 
utero-g-aginal prolapse, 2246 
vagino-uterinc prolapse, 2242 
varieties of, 2242 
Prostate, 2932 
abscess of, 2902, 2957 
(see also Prostatitis) 
calculi in, 2957 
diagnosis of, 29jS 
symptoms and signs of, 2957 
treatment of, 2938 
instrumental, 2958 
operative, 2939 
carcinoma of, 301G 
diagnosis of, 3017 
sjtnptoms and signs of, 3016 
^tvalmenl of, 30\8 
diseases of, 2952 
enlargement of, 2959 
(see also Prostatic obstruction) 
excision of, see Prostatectomy 
fibrosis of, 2959, 2971 
(see (t!so Prast^tic clTstruetion) 
hypertrophy of, 2959 

(see aho Prostatic obstruction) 
in^mmation of, see Prostatitis 
malignant growths of, 3015 
massage of, 2951, 2955 
new growths of, 3015 
penirethral resection of, 2971 
resection of, 2971 
penirethral, 2971, 3006 
McCarthy’s operation, 3006 
after-treatment, 3013 
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anajsthesia, 3007 
instruments, 3007 
operative technique, 3007, 3003 
position of the patient, 3007 
preparation of the patient, 3007 
suprapubic (Ainsworth - Davis’s 
method), 3013 
after-treatment, 3015 
operative technique, 3013, 3014 
supmpubte (Irwin’s method), 3015 
(see aho Prostatectomy) 
sarcoma of, 3018, 3019 
tuberculosis of, 2956 
diagnosis of, 2956 
symptoms and signs of, 2936 
treatment of, 2957 
tumours of, 3015 
Prostatectomy, 2970 
comparison of one-stage and two-stage 
operations, 2971, 2972 
contra-indications to, 2972 
control of h.'emorrhage In, 2973 
control of sepsis in, 2973 
drainage in, 2972 
perineal, 2971 

two-stage (Winsbury-^'hite’s opera- 
tion), 3001 

after-treatment of, 3006 
complications of, 3006 
operati\'e technique of, 3001 
special instruments for, 3002 
post-operative treatment, 2974 
preliminary investigation and pre- 
operative treatment, 2970, 2972 
suprapubic, 2971 

complications of, 2983 
hemorrhage, 2985 
infection, 2986 
pain, 2985 

post-operative obstruction, 2986 
renal lailufe, 2935 
slioclv, 2935 
stone formation, 2936 
onc-stagc, catheter drainage pre- 
liminary to, 2974 

one-stage, with closure (Harris’s 
operation), 29S6 
advantages of, 2986 
anterior transverse obh'terative and 
inversion sutures, 2996 
operative technique, 2990 
particular features of, 2937 
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Pro'tatecfomy, suprapuMr, onstage, 
posterior or Tetiigomsatitm 

suture, 2995 

postero-latcral hiomostatic sutures, 
2994 

post-operative catheter drainage, . 

2998 ' 

post-operative liwtnotthage, StXKt 1 
preparation of the retained 

catheter, 2998 

preparatory treatment, 2989 
special mstninients for, 2988 
second-stage, 2982 
after-treatment, 2984 
ana«thesia, 2970, 2982 
position of patient, 2977, 29S2 
preparation of patient, 2982 
technique, 2982 
two-stage, with closure, 2993 
suprapubic cystotomy preliminary to, 
2975 

two-Rtage perinea! (Winsbury-Wbite’s 
operation), 3001 
types of operation, 2971 
Prostatic calcub, 2937 
Prostatic electrotome, McCarthy’s, 3008, > 
3009 

Prostatic enlargement, 2959 
(see alto Prostatic obstruction) 

Prostatic ftbto«dR, 2959, 2974 
(see aUo Prostatic obstruction) 

Prostatic massage, 2954, 2955 
Prostatic obstruction, 2959 
aitiology of, 2959 
complications of, 29C0, 2967 
cystitis complicating, 29CO, 2967 
eystc(«<i:qnc apprarancre in, 2965 
bladder, 29CG 
prostrate, 2965 

cystoscopy and cbromo-cy8to«ciq»r in 
diagnosis of, 2964 

dangers of catheterisation ami ersto- 
scopy in, 29CS 
acute retention, 2969 
chronic retention, 2968 
epididymitis, 2969 
liamorrhage, 2969 
infection, 2969 
retention of urine, 2969 
urethral shock and urethral fever 
2968, S071 
dugnosis of, 2963 


difficulty in micturition in, 2962 
dilatation of the bladder in, 2960, 2967 
diverticula of the bladder complicating. 

2967 

effects of, 2960 
circulatory, 2962 
inflammatory, 2900 
an ureters and kidneys, 2960 
on urethra and bladder, 2960 
frequency in, 2962 
hxmataria in, 2962 

hypertrophy of the bladder In, 2960, 29G7 
pathology of, 2939 
retention of urine in, 2962 
acute, 2969 
chronic, 2968 

symptoms and signs of, 2962 
treatment of, 2970 
catheter drainage, 2974 
choice of operation, 2971 
general principles of, 2970 
one-stage suprapubic prostatectomy 
with closure (Harris’s operation), 
2986 

perineal prostatectomy, 2971 
perurethral resection, 2971 
McCarthy’s operation, 300G 
preliminary investigation and pre- 
operative treatment, 2970 
resection, suprapubic (Ainsworth* 
Pavis’s method), 3013 
resection, suprapubic (Irwin’s 
method), 3015 

second-stage prostatectomy, 2982 
suprapubic systotoray, 2970, 2975 
snprapubic prostatectomy, 2971 
two-stage perineal prostatectomy 
(Winsbury-M'hite’s operation), 
3001 

urethral shock and urethral fever 
following instrumentation in, 
3071 

Prostatic pain, 2G77 
“ Pto«tatisme sans prostate,” 2953 
Prostatitis, 2952 
acute, 2952 
operation for, 2953 
symptoms and signs of, 2952 
treatment of, 2952 
acute seminal, 2953 
chronic, and vesiculitis, 2953 
diagnosis of, 2954 
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clironic, penital symptora*^ in, 
20ol 

metastatic legions in, 2951, 2955 
operative treatment of, 2955 
paizi in, 2953 
rectal diathermy in, 2955 
symptoms and signs of, 2953 
treatment of, 2951 
urinary symptoms in, 2951 
vasotomy in, 2955, 2977 
ponorrljcral, 2955 
r»};eit‘u}o»s, 295C 

Protein shock therapy, in peripheral 
vascular disease, 31S6 
Provis’s apparatus for insufllation of the 
Fallopian tubes, 2597 
Pruritus \'utvip, 2212 
Psammoma, of ovary, 2615 
of spine, l&tO 

P^c^do•llroad ligament cyst, operation 
for, 2565 

Pseudo-hermaphroditism, 2207 
adrenal, 3215 

Pseudo-tnemhronous ttigonitts, 2894 
Pseudo-mucinous cysts, of ovaty, 2045 
Ptyoljsm, X-ray therapy in, 1879 
Taorpero] vaginitis, 2239 
PHerperiura, pyelonephritis of, 2772, 
2773 

Pulmonary abscess, bronchoscopic treat- 
ment of, 2034, 2035 
diagnosis of, bronchoscopic, 2028 
pneumothorax treatment of, 2059 
post-operative, 2023 
clinical features of, 2023 
course and complications of, 2031 
diagnosis of, 2026 

by lipiodol injection, 2026 
differential diagnosis of, 2026 
following tonsillectomy, 2023 
symptoms of, 2024 
treatment of, 2032 
surgical treatment of, 2036 
Pulmonar}* arterj', embolism of, s<c 
Pulmonary embolism 
Pulmonary embolectomy, 2017 
Trendelenburg's operation of, 2165 
Pulmonary embolism, 2014, 2015, 2165 
after injection treatment of varicose 
veins, 3297 
diagnosis of, 2165 
post't^tative, 2014 


after injection treatment of varicose 
veins, 3297 
air-embolism, 2016 
fat-embolism, 2016 
prevention of, 2016 
treatment of, 2017, 2165 
treatment of, 2017 
Trendelenburg's operation for, 2165 
technique of, 2166 

Pnlmoriaryinfarction,post-operative,2014 
treatment of, 2017 

Pulmonary a-dema, acute, post-operative, 
2043 

Pulraonat}' suppuration, diffuse, 2022 
localised, 2023 
(*ee also Pulmonary abscess) 

Pulmonar}' tuberculosis, artificial pneu- 
mothorax in, 2051 
collapse therapy in, 2103 
artificial pneumothorax, 2051 
combinations of various methods, 
2110,2111 

extra-pleural methods, 2108 
extra-pleural pneumolysis, 2131 
intercostal neurectomy, 2123 
phrenic evulsion, 2127 
phrenicectomy, 2123 
thoracoplasty, 2110 
complicated by pregnancy, 2056 
complicating diabetes roellitus, 2056 
extra-pleural pneumolysis in, 2131 
iodicationsforsurgicaltreatmentin,2109 
intercostal neurectomy in, 2123 
phreuicectomy in, 2123 
indications for, 2124 
phrenic evulsion in, 2127 
“ Plombierung ” in, 2132, 2133, 2135 
pneumolysis in, technique of, 2133 
surgical treatment of, 2108 
thoracoplasty in, 21 10 
anaesthesia for, 2117 
contra-indications to, 2113 
dangers and complications of, 2113 
forms of, 2116 
indications for, 2112 
technique of, 2117 
total paravertebral operation, 2116 
I^elitis, 2774 

diagnosis of, 2775 
of pregnancy, 2772 
pathology of, 2774 
symptoms and signs of, 2774 



3550 


POST-GRABT3ATE SDEGBRY 


Pyelitis, treatment of, 2775 
Pyelogram, abnormal, 27i4 
normal, 2742 

sbadoTT of tbe calyces, 2745 
shadow of tbe pelvis, 2744 
shadow of the ureter, 274G 
Pyelography, 2735 
abnormal pyelogram m, 2744 
ascending or instrumental, 2737 
comparison of intravenous and instru- 
mental, 2740 

in investigation of renal sympathetico- 
tonns, 3159 
indications for, 2730 
mlormation supplied by, 273G 
instrumental, 2737 
instrumental cystogram in, 2740 
instrumental ureterogram in, 2740 
intravenous, 2730 | 

la renal tnbereulosis, 2793 
normal pyelogram in, 2742 
Pyclobthotomy, 2837 
after-treatment of, 2839 
complications of, 2339 
indications for, 2337 
technique of, 2337, 2338 
Pyelolithotomy forceps, frwin's, 2333 
Pyelonephritis, 2704, 2705 
acute primary, 2767 
diagnosis of, 2768 
symptoms and signs of, 2767 
treatment of, 2768 
mild cases, 2763 
severe cases, *2769 
acute seconiLary, 2769 
symptoms and signs of, 2769, 27TO 
treatment of, 2770 
ascending, 2769 
aseptic, 2765 

symptoms and signs of, 2765 
treatment of, 27GG 
clironic suppurative, 2770 
diagnosis of, 2771 
symptoms and signs of, 2770 
treatment of, 2771 

complicating carcinoma of cervix, 2274 
hnimatogcnous, 2767 
infective, 2766 
bacteriology of, 2766 
pathology of, 2766 

of pregnancy and the piicrperium, 2772 
diagnosis of, 2773 


predisposing factors, 2TT2 
urinary infection, 2772 
urinary stagnation, 2772 
prophylaxis of, 2773 
symptoms of, 2773 
treatment of, 2773 
Pyocele, 3061 
Pyometra, 2317 
in carcinoma of cervix, 2274 
Pyonephrosis, 2783 
calculoca, 2783, 2784 
diagnosis of, 2785 
fever in, 2784 
pain in, 2781 
patholi^ of, 2783 
pjnitia in, 2785 
swelling in, 2784 
symptoms and signs of, 2783 
treatment of, 2785 
tuberculous, 2789 
(sceolso Kidney, tuberculosis of) 
varieties of, 2783 

Pyosalpinx, 2343, 2340, 2349, 3347 
associated with carcinoma of cervix, 
I 2274 

I {tee also Salpingitis) 


Q 

Quadriplegia, spastic, ganglionectomy in 
treatment of, 3146 

Quain, on anatomy of the laiynx, 1921 

Queckenstedt’s test, in diagnosis of spinal 
tumours, 1853 

QainiDe-urcthane, sclerosing solution, 
3276 

in injection treatment of varicase 
veins, 3281, 3285 


R 

Radial bursitis, 331G, 3317 
Radiology, ser X-ray iliagnosis ; X-ray 
examination 

Radio-therapy, in carcinoma of the breast, 
1934 

in carcinoma of the lung, 2175 
in carcinoma of the prostate, 3018 
in intra-cranial tumours, 1780, 1802, 
1620 
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Kadfo-tlierapy, in malignant disea«ic of 
tliefhyroui gland, lO'il 
in malignant disease of the neck, 1914 
in pamtld fistnJ.e, 18G7, ISfi9 
in parotid ]psion<i, 1S79 
in post-ojicnitive treatment of hrain 
tumours, l&ii, 182G 
in ptyalism, 1879 
in sterility, 2G13 

Uadinm tlierapy, in carcinoma of the 
hreast, 1981 

in carcinoma of the lung, 2175 
in carcinoma of the prostate, 3018 
in parotid fi<itnl.T, 18G7 
in parotid tumours, 1879 
in post-opciativc treatment of litain 
tumours, 1802, 182G 

Hadon, in treatment of pituitarv tnmours, 
18U 

Rami communicantes, 3104, 3I0S 
Raini«ectomy, 3188 
(sre aUo umkr Simpathectomy) 
Ramsay 8 uterine dilator, 2308 
Ranulfo, 1871 
Raynnuers dUease, 3133 
letiology of, 3133 
complications of, 3133 
definition of, 3133 

differentiation of, from tbromho- 
angeitis ohliteraas, 3140 
investigations of cases of, 3173 
localised form of, produced hy cervical 
nbs, 3141 

padutin in treatment of, 3186, 3187 
pathology of, 3133 
pneumatic hammer disease and, 3141 
results of sympathectomy for, 3136 
statistics relating to, from the 31ayo 
Clinic, 3134, 3136 
symptomatology of, 3133 
treatment of, 3184, 3188 
Rectal diathermy electrode, 2955 
Rectal examination, in genito-nrinary 
diseases, 2689 
in gynjecology, 2205 

Rectopele, colpo-perineorrhaphy for, 2401 
of vagina, 2245 

Recto-vaginal communication, 2206 
Recto-vaginal fistulfe, causes of, 2236 
operation for, 2412 
symptoms of, 2237 
treatment of, 2412 


Rectum, fistula of, see Recto-vaginal fistulai 
Rectus femoris, rupture of. 3462 
Reid and Ifetmann, on passive vascular 
exercises, 3187 

Reiders chronic thyroiditis, 1923, 1926 
Renal ah'Cess, 2788 
Renal calculus, see Kidney, calculi of 
Renal colic, 2671, 2800 
treatment of, 2803 

Renal fuoction tests, in urology, 2747 
hlood-uren test, 2749 
indigo-carmine, 2747 
urea concentration test, 2748 
urea split function test, 2749 
Renal pain, 2671 

Renal jvedicle needle, Winsbntv-W hitc’s, 
2831 

Renal pelvis, new growths of, 2817 
papillomata of, 2813 
pyelograms of, 2735 
Renal sympatTTcctomy, 3IC0 
Renal syTupathetico-tonus, 3J5S 
definition of, 3158 
diagnosis of, 3160 
investigation of, 3159, 3183 
eserine, 3159 

pyelographic methods, 3159 
renal sympathectomy for, 3160 
stages of (he disease, 3159, 3160 
symptomatology of, 3J6S 
treatment of, ^60 

Renal tuberculosis, ree Kidney, tuber- 
culosis of 

Re'T’iratory complications, post-opera- 
tive, ecc Chest complications, 
post-operative 

Respiratorj' expansion, impalrnient of, as 
factor in post-operative chest 
complications, 2046 

Retention, of urine, sec Urine, retention of 
Retention cysts, of breasts, 1977 
Retina, angiomatosis of, 1793 
Retinitis pigmentosa, 3144 
fctiology and pathology of, 3144 
definition of, 3144 
investigation of, 3183 
■ results of Btellectoniy in, 3144 
treatment of, 3144 
Retractor, abdominal bladder, 2485 
Berkeley’s self-retaining, 2377 
cat’s paw, 2442 
vassal, 2369 
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Retto-'^teinal goitre, 193t, 21T4 
Reynolds' apparatus for insufilation of 
the Fallopian tubes, 2599 
Re)'nolds’ forceps, 2000 
Rhacbischisis, 1812 
{»cc also Spma bifida) 

Ribs, cervical, see Cervical ribs 
removal of, see Thoracoplasty 
Ring pessaries, 2219 

Riviere’s induction needle for artificial 
pneumothorax, 2063, 2061 
Rodent ulcer, of vulva, 2219 
Romaiiis-Sellors lobectomy clamp, 2183 
Rosenheim, on mandehc acid m treatment 
of urinary infections, 2782 
RotherA's test, 2702, 2781 
Round ligaments, forward siisfiension of 
uterus liy shortening of (Gilliam’s 
operation), 2537 

Royle, on the results of atellectomy for 
retinitis pigmentosa, 3144, 3145 
on the treatment o! cerebral conditions 
by ganglionectomy. 3140 
Royster, on the diagnosis of tumour, of 
the carotid body. 1922 
Rubin, on inflation of uterus and tulies, 
2397 

results m the treatment of sterility by 
X-rays irradiation, 2G13 
Rupture, of the biceps tendon, 3495 
of bladder. 2887 
of extensor longus pollicis, .3457 
of gastrocnemius, 3158 
of ligamentiim patella-, 34G3 
of penneum, 2231, 2lni, 2408 
of rectus femoris, 3102 
{eftd<x Achillt^^ 3-1^9 
of un-ter, 28lG 
of urethra, 2888, 30GG 


S 

St. Clair Thomson’s •* tranf]Uil tracheo- 
tomy,” 1913 

Saline, hi-pertonic, intravenous injection 
of, in peripheral vascular dise.ise 
3187 

Haliva, exces«ive secretion of, see PtyaJism 
Salivary calculus, 1872 
treatment of, 1875 
Salivarj' fistulip, 1805, 18C6 


Salivary glands and ducts, I8G5 
acute infections of, 1871 
calculus of, see Salivary calculus 
carciaoma of, 1875, 1878 
chronic infections of, 1871 
fistula? of, 18C5. 18GG 
infections of, 18C9 
injuries of, 1865 
mixed tumours of, 1875 
surgical diseases of, 1865 
tumours of, 1876 
treatment of, 1875, 1879 
Salpingectomy, 2540 
complete, 2549 
contra-mdic.ations to, 2546 
indications for, 2516 
partial, 2546 
Salpingitis, 2341 

acute suppurative, 2342, 2345, 2346, 
2347, 2348 

catarrhal, 2312, 2345, 2346, 2347, 2318 
chronic, 2345 

differential diagnosis of, 2347 
gonorrhmal, 2341 
operative treatment of, 2319 
pathology of, 2342 
physical signs of, 234C 
results of, 2344 
symptoms of, 2315 
treatment of, 2348 
operative, 2340 
tuberculous, 2349, 2350 
varieties of, 2311 
8alpingo-oophorectomy, 2.561 
difficutties and daageis of, 2564 
indications for, 2561 
technique of, 2561, 2562 
Salpingo-oophoritis, 2347, 2349 
chronic, 2344, 2346 
indications for hysterectomy in, 2191 
Salpingostomy, 2550 

•Saltsolution — tutocaine,ininjectioiittcat- 
ment of varicose veins, 3280 
Sampson, on the .Ttiology of “ chocolate ” 
cysts of ovary, 2038, 2651 
Sarcoma, of bladder, 2922 
of breast, 1996 
of cendx uteri, 2276 
of tidney, 2810 
of Inng, 2170 
of neck, 1921 
of ovary, 26.j<J 



INDEX 


Sarcoma, of prostate, 30J8 
of ^pino, 1848 
of testicle, 3051 
of urethra, 3094 
of uterus 2338 
of vagina, 22o4 
- of vulva, 2220 
Sarcomatosis of meninges, 1783 
Sargent, siicco'isfnl removal of adenonia 
of the adrenal cortex by, 32)0 
Sauerbriich’s rnethtKl of perfomring de- 
layed lobectomy, 2187 
S.augmanV refill needle for artificial 
pneumothorax, 2005 
LiUing«iton’s modification of, 2005 
Scalenectomy, 2122, 2123 
Scalenus nnticui niu«cle, tenotomy of, 
1930 

Scalp, avulsion of, 1750 
foreign Iio<Hes driven into, 1700 
hwraatoma of, 1730 
puhaponeurotic, {"SI 
sulicutaneou«, 1750 
sob-pericranial (cephal), 1751 
hjcmorrhape from, in operations for 
cerebral tumours, 179S 
iDjurios of, 1750 

loss of scalp >ubstaoce in iujuries of, 
17:0 

wounds of, 1730 
(see also Head ; Skull) 

Scarlet fever, acute arthritis complicating, 
3435 

Schede thoracoplasty, in chronic 
empyema, 2157 

Schiller’s test, in diagnosis of carcinoma 
of cervix, 2270 
Schlatter's di«ease, 3393 
Scbroeiler’s operation, 2617 
Sciatic nerve, operations on, 3495 
Scirrhiis, atrophic, of breast, 1992 
Scirrhus carcinoma, of breast, 1980 
Scissors, cystoscopsc, 2866 
Mayo’s, 2366 

Sclavunas' cases of congemtaf /aiyn- 
gocele, 1921 
Sclerodactyly, 3141 
Scleroderma, 3141 

Sclerosing solutions for injection treat- 
ment, 3296 

for injection treatment of hemorrhoids, ' 
3264, 3265 ! 


3oo3 

for injection treatment of hernia, 3255 
for injection treatment of hydrocele 
3276 

for injection treatment of varicose 
veins, 3285 

Scott ami Jlorton, on investigation of 
cases of roegacolon, 3154 
Scrotnra, 3034 
carcinoma of, 3034 
treatment of, 3035 
cliimney-sti cep’s cancer of, 3034 
diseases of, 3034 
examination of, 2688 
new growths of, 3034 
sebaceous cysts of, 3034 
Sebaceous cysts, of neck, 1915 
of scrotum, 3034 
of vulva, 22J3 

Selenide treatment of cancer, 2661 
Sella turcica, tumours in region of, 
1787 

Sellors’ a«piratiou bottle, 2140 
Semilunar cartilages, of knee, cysts of, 
3380 

external, congenital abnormality of, 
3379 

external, injnry to, 3376 
ioterDal, injuiy to, 3365 
Seminal >esicles, 2952 
diseases of, 2952 
inflammation of, 295S 
Seminal vesiculitis, acute, 2953 
Seminoma, of testi«, 3052 
Septate vagina, 2228 
Septic ahortiou, 2307 
Sequeira and Bulloch, on the adreno- 
genital syndrome, 3210 
Serous cysts, of ovary, 2642 
Serpiginous ulcers, of the leg, 3307 
Sexual characters, secondary, in the 
female, 3210 

{«« also Adreno genital syndrome) 

Sexual disturbances, 2685 
Sexual frigidity, in relation to sterility, 
25SS ' 

Sexual function, effects of hysterectomy 
on, 2494 

physiolog}’ of, in relation to sterility, 
2575 

Shaw (Bernard) and Smith (R. P.), on 
ca«es of Reidel's chronic thyroid- 
itis 1926 
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Sha-w (WiWied), on tte wtJology of 
ovarian neoplasms, 2635 
on functional uterine bleeding, 2291 
on serous cj’sts of the ovary, 2C44 
Shock, post-operative, 2011 

post-operative, alter operations on the 
urinary system, 28*25 
urethral, 3071 

Shoes, for flat foot, 3338, 3340 
for metatarsalgia, 3343 
Sialography, 1867, IP30 
Sicard, Paraf and Forestier, injection 
treatment of varicose veins l>y, 
3281 

Sill*eTt, on intravenous injection of hyper- 
tonic saline in peripheral vas- 
cular disea-^e, 3187 | 

Simpson, on sterility, 2577 
Simpson’s uterine sound, 2363 
Sinusoidal currents, in treatment of 
peripheral vascular disease, 3188 
Skin grafting, in treatment of chronic leg 
ulcers, 8301 

Skin temperature, m sympathetic diseases 
of the peripheral lilood-vesseb, 
3175 

Skin thermometer, 3170 
Skull, 1751 

1m " o of. fractures of. 1704 
clifiicat features of, 1706 
complications of, 175C 
compound, 1700 
cranial nerve injury in, 1T5G 
direct and indirect, 1755 
tj’pes of, 1750 

cutting oi lione fl.ip m, 1798 
fractures of, 1751 
cerebral irritation following, 1759 
clinical featiirrs of, 1701 
comiiound and depressed, 1752 
ontcstlicw.i in cases of, 1752 
diflerentiation of, from snltculane- 
ous h.vniatcima. 175n 
elevation of ilejiressed fractures, 
l7o3 

laceration of dura mater in, 1753 
1751 

treatment of. 1752, 1753 
m children, 1751 

intra-cranial Juemorrhage in, 1761 
treatment of, 1752 
eurgeri of. 1795, 1793 


{gee also Cerebral operations ; Head ; 
Intra-cranial tumouns ; Scalp) 
Sleeplessness, post-operative, 2828 
Smith (R- ^0 and Shaw (Bernard), on 
cases of Reidel’e chronic thy- 
roiditis, 1926 

Sodiunt morrhuate, in injection treat- 
ment of varicose vein.s, 32SG 
Soft chancre, of vulva, 2208 
Solomons (Bethel), on results of artificial 
insemination, 2631 
Somagyt’s reflex, 3169 
Soattae’s case of aneuty.sm of the inno- 
minate artery, 1951 
Spastic fiat foot, 3345 
Spastic quadriplegia, ganglionectomy in 
tieatroent oi, 

Spatapoplexie, 1761 
Speculum, Auvard's vaginal, 2369 
bivalve, 2G99 
vaginal. 2369, 2370 

Spencer (H. B.), on ovarian tumours, 
2C57, 2658 

Spermaticcoid, encysted hydrocele of|CO08 
lupmatocele of, SOGl 
hydrocele of, 3057 
injection treatment of, 3278 
torsion of, 3040 
acute, 3011 
treatment of, 3041 
chronic, 3011 
orchidectomy for, 3042 
treatment of, 3042 
Spemiatoccle, 3053 
injection treatment of, 3278 
sj-niptoms and signs of, 3053 
ticiitraent of, 3054 

.Spiegel, on the sympathetic nerves, 3103 
Spiller’s operation of antero-latcral tract 
cbordotomy, 1858, 18G3, 1801 
Spina bifida, 1841 

development of spinal cord in relation 
to. 1842 

treatment of, 1840 
types of, 1842 

complete rhachischisis, 1812 
meningocele, 1813 
meningo-rnyelocele, 1843 
partial rhachischisis or myelocele, 
1842 

gpina bifida occulta, 18ti 
Bjrmgo-myeloccle, 1843 
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Spina bifida occulta, J81i 
Sjiinal column, 1839 
injuries of, 18G1 
liimin.T of, 1857, 1858 
(,w (iho Ljjminpctomp) 
tumours of, .w Spinal tumours 
Spina! cord, 1839 
an.Tstlicsia for operations on, 1841 
embryology of, in relation to spina 
mda, lSt2 
lumbar puncture, 1839 
position of patient for operations on, 
1811, 1813 
surgery of, 1839 
tumours of, see Spinal tumours 
X-ray examination of, 1839, IgtO 
Spinal tumours, 1818 
ugc and sox incidonce of, 1849 
cisterna puncture in diagnosis of, 1853 
clas'Jification of, 1818 
clinical features of, 1850 ' 

course and duration of. 1850 I 

diagnosis of, ISSt! 
cisterna puncture, 1853 
lipioclol, 1853 
lumbar puncture, 1852 
Queckonstedt'fi test, 1803 
X-rnys, 1853 

differential diagnosis of, 1852 
extra-dural. 1818 
Ffoin’s syndrome in, 1852 
intta-dural, 1849 
extra-medullary, 1849 
intra-medullary, 1849 
localfsat/on of, 1850 
by u^e of lipiodol, 1853 
lumbar puncture in diagnosis of, 1852 
Queckenstedt’a teat in, 1853 
treatment of, 1854 
results of, 185G 
X-ray diagnosis of, 1853 
Spine, see Spinal column ; Spinal cord 
Spitzenplashf^, 2IIG, 2123 
Splanchnic nerves, recection of, 3171 
in essential hypertension, 3171 
Splinting, in treatment of nerve injuries, 
3480 

Squamoiis-celled carcinoma, see Carci- 
Tioma, squamous-celled 
Staff, IVheelhouse’s, 3080 
Steiudler’s operation, for pes cavus, 
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' Stellate ganglion, 3100 
operations on, 3190 
(seeaho Stellcctomy) 

Stcllectomy, 3190 

in treatment of angina pectoris, 3148 
in treatment of retinitis pigmentosa, 
3144 

results of, 3145 
Stenosis, meatal, 3020 
Stensen'a duct, see Parotid duct 
Sterilisation, by surgical operation, 2554 
Sterility in women, 2573 
absence of orgasm in relation to, 2590 
absolute and relative, 2574 , 2575 
artificial insemination in cases of, 2631 
causes of, 2579 
acquired, 2579 

cessation of ovarian function, 2588 
chremic endometritis, 2C22 
chronic metritis, 2G22 
conditions of the vaginal entrance' 
and vulva which interfere with 
coitus, 2609 
congenital, 2579 
contraception, 2585 
douching, 2615 
drug addiction, 2591 
endocrine deficiency, 2592 
excessive coitus, 2585, 2615 
fibroids, 2328, 2581,2627 
functional, 2579 
gonorrheea, late, 2616 
Ignorance, 2583 
imperforate hymen, 2584 
impotence in fie female, 2584 
infections of the cervix, 2615 
infections of the Fallopian tubes, 
ovaries and peritoneum, 2622 
infections of the uterus and tubes, 
2622, 2624 
late gonorrheea, 2616 
maldcvelopments of uterus, 2580, 
2612 

malnutrition, 2594 

malposition of uterus, 2619 

ner\'0U3 obstruction, 2585 

new growths of the cervix, 2618, 2019 

new growths of the uterus, 2627 

ovarian cysts, 2531 

ovarian deficiency, 2029 

pelvic infection, 2581 

physical obstruction, 2584 
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Sterility ia women, causes of, prolapse, 
25S3, 2021 
P'lychological, 2585 
radium and X-rays, 2583 
retroversion and flexion of uterus, 
2582, 2619, 2620 
sexual frigidity, 2583 
tougb or imperforate hymen, 2581 
vaginismus, 2584 
combined relative, 2593 
contraception in relation to, 2585 
definitions of, 2573 
diathermy in treatment of, 2018 
dysraenorrhcpa and, 2587 
dyspareunia and, 2590 
examination oi the husband in cases of, 
2578 

fertility and, 2571 

fibroids in relation to, 2328, 2581, 
2627 

frigidity in relation to, 2588 
functional, 2583 
Gilliam's operation in, 2020 
hysteropexy in, 2020 
incompatibility and, 2592 
influence of persistent corpora lutea on 
amenorrhma and, *2030 
insufflation in, 2597 
investigation of a case of, 2595 
by means of Upiodol, 2004 
contra indications, 2001 
effects of lipiodol, 2007 
results of, 2006 
technique of, 2004 
history of the case, 2593 
insufflation of the tubes, 2597 
contra-indicafions, 20OU 
I’tovw'ft apparatus for, 2597 
results of, 2003 
Reynolds' aiiparatiis for, 2599 
technique of, 2002 
physical examination, 2590 
ionisation m treatment of, 2017 
liX'iodrjl in investigation of, 201)4 
ol)e«iiy in relation to, 2591 
ovarian, 2029 

pessary treatment of, 2019 
physiological, 2574 

I'liysiology of sex function in relation 
to, 2575 

insemination, 2570 
prevention of conception and, 2685 


primary, 2574 

profluvium seminis in cases of, 2580 
secondary or acquired, 2575 
selective, 2592 

stimnlafion by X-rays in, 2613 
treatment of, 2608 

artificial insemination, 2631 
by insufSation, 2597 
laminaria tents, 2014 
use of stem pessary, 2614 
X-taj's, 2813 
Qtenne fixation in, 2020 
when may a woman be regarded as 
sterile? 2577 

Stenbty, male, causes of, 2578 
Sternum, splitting of (Milton’s operation), 
•2171 

Steven«, on papilloma of the vulva, 2217 
on red degeneration of uterine fibroids, 
2326 

Stewart's skin calotimetei, 3181, 3183 
Stone, see Calculus 
Stricture, of ureter, 2849 
of urethra, 3074 
Struma ovarii, 2042 
Stutmdotf’s operation, 2017 
Subaponeurotic bieTnatoma, of the scalp, 
1751 

Subclavian aneurysm, ligation of in- 
nominate artery for, 1948 
operations for, 1951 
Subclavian artery, ligation of, 1951 
ligation of the left subclavian artery in 
its first stage, 1952 
technique of, 1951 
Subcranial abscess., 1827 
Subcutaneous ijeiuatoraa, of the scalp, 
1750 

Subdural cysts, traumatic. 1762 
Subdural hfcmorrhage, localised, 1762 
Sublingual glands, acute infections of, 
1871 

Sabmaxillarj’ glands, acute infections of, 
1871 

calculus of, 1872 
{sec also Salivary calculus) 
carcinoma of, 1875 
extxsion of, 1880 
fistula of, I8C0 
tumours of, 1875 

Submucous myomata, of uterus, removal 
of, 2174 
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Sub-poricranial (ccplial) hiDiiatonia, 1751 j 
SHh-urothral abwcs, npomtion for, 2393 
SHpcrior (hyroul artery, Ijgition of, 1915 j 
Supprevsion of urine, i^rr Urine, puj»- 
pre^sjon of 

Supjxjrative teruKynoviti-., gcr Tenosv- 
novilH, hupjmrative 

Sujimpubic box, Ain'»worfb-DA\isV, 2991 
Suprapijf)}c cystotomy, ^rr C}-stotomy, 
Miprapubic 

Suprupulnc <{r.itna"e of the bladder, 
results of, 3088 

f^upmpiibjc Jjthnfomy, 291 1 
technique of, 291, *5 
Suprapubic fui»o, Amlrcws’, 2983 
Suprarenal^, see Adrenal pland 
Sweat jtlands, sympathetic di^tea^es of, 
3149 

Sympathectomy, 3127, 3188 
classification of disca'-es amenable to, I 
3130 

effects of, 3127 
for the lower extremity, 3193 
alternative approach to the right 
lumbar chain, 310G 
anterior or trans^ieritoneal appro-ich, 
3194 

left side, 3191 
right side, 31% 
lumbar ganglionectomy, 3193 
operation from the loin position, 3193 
for the upper extremity, 3190 
anterior approach, 3190 
posterior approach, 3192 
general remarks on operative technique 
of, 3190 

in Raynaud's disease, rcbults of, 3136 
indications for, 31S8 
peri-arterial, 3200 
indications for, 320tJ 
post'Operaf/ve care in, 3106 
sequela} and results of, 3197 
technique of, 3190 
(see niso S)Tnpathetic nervous 
surgery of) 

Sympathetic arc, 3102 
Sympathetic nervous system, 3099 
adrenal glands in relation to, 3111 
anatomy of, 3101 
comparative, 3105 
post-ganglionic fibres, 3104 
pre-ganglionic fibres, 3101 
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the sr-nipathetic arc, 3102 
the sympathetic trunks, 3Kil 
f^cc also Regional anatomy, behie) 
chemical agents concerned in action of 
3122 

classification of ch'orders amenable to 
sympathectomy, 3130 
comparative anatomy and enjbryoJop\- 
of, 3105 

definition of, 31(W 
diseases of, 3123 

classification of, 3130 
clinical considerations, 3I2G 
diseases of afferent nerve pathways, 
3132, 3102 

diseases of blood-vessels, 3130, 3133 
diseases of kinetic system, 3132, 3169 
diseases of sweat glands, 3131, 3149 
diseases of viscera, 3131, 3151 
effects of sympathectomy in, 3127 
methods of investigation in, 3173 
diaica), 3173 
pathological, 3173 
special methods, 3173 
palliative surgical treatment of, 3197 
surgical treatment of, 3183 
(sec nho Sympathectomy) 
sympathetic diseases in relation to 
gyntecology, 3132, 3165 
embryology of, 3103 
endocrine system in relation to, 3121 
general anatomy of, 3101 
general pathologj' of, 3123 
genera! physiology of, 3118 
historj* of knowledge of, 3099 
in relation to various diseases, 3099 
lumbar, 3111 
morphology of. 3105 
operations on, see Surgery of, 6e?otf 
pathologj' of, 3123 
phjdology of, 3118 
chemical agents concerned in, 3122 
localisation of relay stations, 3121 
nerve supply of intestinal muscula- 
ture, 3120 

ners'e supply of skeletal muscle, 3120 
receptor fibres and visceral sen- 
sibility, 3120 

relation to the endocrine system, 3121 
vasoconstrictor mechanism, 3119 
radical operations on, 318S 
(we also Surgery of, bdoie) 
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Sympathetic nervous system, regional 
anatomy of, 3106 
distal colon, 3113 

head and neck, heart, and upper 
extremity, 3100 

kidney, Ureter aod hladder, 3113 
lower extremity, 3115 
lumbar sympathetic system, 3111 
pelvis, 3112 

thorax and abdomen, 3109 
surgery of, 3188 

adrenal denen'ation, 3202 
bibliography, 3203 
Cotfe’s operation, 5*201 
general remarks on operative tech- 
nique, 3190 
indications for. 3188 
presacral neurectomy, 3201 
ramisectomy, 3188 
resection of the presacral nerve, 
3201 

sympathectomy, 8188. 3190 | 

sympathetic trunk section, 3188 
types of operation. 3188 i 

{see also Paravertebral injection) 
suigeiy ol, in relation to ' 
acrocyanosis, 3141 
alimentary canal, 3151 
amputation stumps, painful, 3163 
angina pectoris, 3147 
asthma, 31G1 
Buerger's disease, 3137 
cardiospasm, 3151 
causalgia, 3153 
chronic arthritis, 3142 
chronic constipation, 3157 
“ cord bladder,” 3161 
deafness, 3U5 
diabetes, 3172 

diseases of blood-vessels, 3133 
diseases of sweat-glands, 3149 
diseases of viscera, 3151 
diverticulosis. 3157 
dysmcnorrha’a, 3166 

epilepsy, 3172 

crjthrocyanosis crunim puellarum 
frigida, 3141 
erythromelalpa. 3141 
essential hypertension, 3170 
g}Tia?cology, 3165 
headaches, chronic, 3145 
Hirschsprung’s disease, 3132 


hyperidrosis, 3149 

hyperthyroidism, 3171 

kinetic system, 3169 

kraurosis vulvfc, 3167 

localised aTtciial obliterations, 3143 

megacolon, 3152 

Meniere's disease, 3145 

mental deficiency, congenital, 3146 

migraine, 3145 

neiifo-circulatory asthenia, 3169 
osteoporosis, traumatic, 3143 
pain from advanced inoperable neo- 
plasia, 3162 
Parkinsonjsm, 3146 
peptic ulcer, 3172 
pneumatic hammer disease, 3141 
poliomyelitis, acute anterior, 3141 
post-encephalitic sjTidrome, 3146 
Baynaud's disease, 3133 
renal sympathetico-tonus, 3158 
retinitis pigmentosa, 3144 
sclerocyst ic degeneration of the ovaiy', 
3107 

scleroderma and sclerodactyly, 3Ul 
spastic quadripJegia, 3J4C 
thromho-angeitis obliterans, 3137 
trigeminal neuralgia, 31C2 
ulcerative lesions, painful, 3163, 32U1 
urinar}’ tract, 3158 
vasomotor neuroses, 3140 
vertigo, 3145 

Volfcmann's ischfpmic contracture, 
3143 

ejTfupathetic afferent nerve pathways, 
3162 

(see ufso Autonomic nervous system ; 
Adrenal sympathetic sj-stem ; 
Kinetic system ; Parasympa- 
thetic nervous system) 
Sympathetic trunks, 3104 
cervical, 3108 
thoracic, 3106, 3107 
Sympathin," 3122 
Synechiotomy, 2096 
Synovial choadromata, 3383, 3384 
SynpneuTnonic empyema, 2137, 2l50 
Syphilis, of breast, 1974 
of nipple, 1968 
of parotid gland, 1871 
of vnU-a, 2207 

Syphilitic condylomata, of vulva, 2389 
Syphilitic orchitis, 3049 
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Sypliilitic ulcer*, of the leg, 33(17 
Syringe, bladder, 2009 

HarveyV, for injection treatment of 
hremorrhoids, 32GG 

Syringe and needle, for injection of vari- 
cose veins, 3287 

Syringo-myelia, laminectomy in, 1864 
Syringo-myeloeele, 1813 
’ (see olso Spina bifida) 


Tnlilc^, oppralin?, tor cpreliral oprta- 

tions, 1795 

• ._! *■ oosn 


tions, ir.id 

Tealc’s probe-pointed gorget. 3086 
Telfnnl and Stopfonl. on the treatment of 
llirsclisprungV disease by sym- 
pathectomy, 3100 

Temporo-sphenoidal ab-eoss, I82i 

Tendo Achillis, rupture of, 3459 
diagnosis of, 3400 
operative treatment of, 3400 
symptoms of, 3450 
treatment of, 3100 

non-opcrntivo, 3101 | 

of old injuries, 3401 
of recent injuries, 3100 
operative, 3160 
Tendo Achillis, short, 3355 
Tendon sheaths, see Hand, infections of. 
Tenosynovitis 
Tendons, injuries of, 3448 
Tennis elbow, 3452 

manipulative treatment of, 34M 
operative treatment of, 3455 
pathology of, 3453 
symptoms and signs of, 345- 
treatment of, 3454 Inncms 

Teno.ynovitis, of extensor long..- 
hallucis, 3340 

suppurative, of hand 3314 
after-treataent of 33.C 

““ration of M«nal te^n 
sheaths from the point of view 
of treatment, 3319 
general principles in treatment of, 

involvement of the fore.arm from the 
hand in, 3320 


involvement of the radial bursa in, 
3310 

signs of, 3317 

involvement of the ulnar bursa in, 
3310 

Kanavcl’s sign in, 3317 
tumbrical canals in, 3319 
oedema in, 3310 
osteomyelitis in, 3327 
signs of, 3315 
treatment of, 3317 

drainage of the ulnar bursa, 3320 

index finger, 3319 

little finger, 3319 

middle finger, 3319 

ring finger, 3319 

thumb, 3320 

ultimate prognosis of, 332i 

Tenotomy, of the scaicnm anticns 
muscle, 1956 

Teratoma, of ovary, 2641 
of testes, 3051 

Testicles, see Testis 

Testis, 3035 

atrophy of, 3050 
degenerative, 3051 
inflammatory, 3050 
carcinoma of, 3051 
chorion-epithelioma of, 8051 
dermoids of, 3051 
excision of, see Orchidectomy 
fungus, 3048 

imperfect migration of, 3030 

condition, asaociated with, 3035 
diagnosis of, 3036 
otchideclomy for, 3042 
oichidopcxy for, 3036, 3037 
symptoms and signs of, 3030 
treatment of, 3036 
inflammatory diseases of, 3043 

(sreoisoKpididymilis; Orchitis) 
injuries of, 3043 
misplaced, 3035 
new growths of, 3051 
diagnosis of, 3052 

differential diagnosis of, 300- 

symptoms and signs of, 305- 
treatment of, 3053 
sarcoma of, 3051 
seminoma of, 3052 
teratoma of, 3051 
tumours of, 3051 
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Tertis, unclescentled, 3035 

(see also Imperfect migration of, almv) 
Tetanol, intravenou*} injections of, m 
treatment of tetany, 1041 
Tetany, following operations on the 
parathyroids, 1910 

Thackeray’s ox-yoke crutch or lithostat, 
2371 

Theca lutein blood cysts, 2038 
Thenar space, infection of, 3322, 3323 
Thermometer, skm, 3175 
Thomas’s (Gaillard) incision for removal 
of breast tumour, 199-i 
Thomson’s (St. Clair) “tranquil tracheo- 
tomy,” 1913 

Thomson-Walkcr’s method of dealing with 
the renal pedicle in nephrectomy, 
2832 

modification of Jlaisonneuvc’s urethro- 
tome, 3083 

on composition of vesical calculi, 2901 
operation of nephropexy, 2835 
Thoracic surgery, 2108 

(see also Pulmonary tuherculosis, surgi- 
cftUteatment of ; ond undernnwe* 
of various operations) 

Thoracic tumours, see Intra-thoracic 
tumours 

Thoracic veins, dilatation of superficial, 
in retro-sternal goitre, 1935 
Thoracoplasty, 2110 
amount of rib removed m, ‘212(» 
anxrsthcsia for, 2117 
contra-mdications to, 2113 
dangers and complications of, 2113 
Estlandcr’s, in cases of chronic 
empyema, 2157 
forms of, 21 IG 

m cases of chronic empyema, 2157 
incision for, 2U8 
indications for, 2112 
modifications of standard operation 
2122 

operative complications, 2121 
partial, 211G, 2122 
pre-operative treatment, 2117 
Schede’s operation, m cases of chronic 
empyema, 2167 
supplementary, 2122 
technique of, 2117 
total paravertebral operation, 2116 
two-stago, 2117 


Thoracoscope, Cliaudler’s, 209S 
Jacobacus', 2090, 2097 
Thoracoscopy, apparatus for, 2097, 2098 
artificial pneumothorax and, 2050 
technique of, 2096, 2099 
Thorax, medical affections of, 2001 
surgery of the, 2108 
sympathetic diseases of, 3ICI 
sympathetic nerve supply of, 3108 
tumours of, see Intra-thoracic tumours 
Throat, cut, 1922, 1923 
Thromho-augeitis obliterans, 3137 
letiology of, 3137 
Bueiger's test in, 3182 
definition of, 3137 

differentiation of, from Rajmaiid’s 
disease, 3140 
functional, 3140 
investigation of a case of, 3173 
padutin in treatment of, 3186, 3187 
pathology of, 3138 
prognosis of, 3138 
I surgical treatment of, 3188 
sj^npatbectomy for, 3188 
symptomatology of, 3138 
treatment of, 3181, 3188 
Thrombosis, post-operative, 2014 
free also Embolism) 

Thumb, infectioDB of, see Hand, infections 
of 

Thyioglossal cysts, 1917 
Thyroglossal duct, cysts and sinuses of, 
1917 

operation for, 1917, 1918 
Tliytoglossal sinns, removal of, 1917, 1918 
Thyroid artery, superior, ligation of, 
1945 

Thyroid gland, 1923 
acute inflammation of, 1925 
adenoma of, 1923, 1924 
treatment of, 1924 
and menstruation, 228 f 
excision of, sec Thyroidectomy 
hyperthyroidism, 1924 
associated with dialietes, 1924, 1925 
tecatment of, 193G 
lingual, 193G, 1937 
malignant disease of, 1923, 1924 
Reidel's chronic thyroiditis, 1925, 1926 
thyroiditis, 1925 

Goitre, exoplithalmic *, Groves’ 
disease ; Parathyroids) 
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Thyroidrctomy, 10‘2T 
anscsthcMa for, 1028 
Crile’s operation, 1033 
in ca«es of retro-sternal goitre, 1933 
mortality of, 1923 

preliminary ligation in, 192G ^ 

preliminary ligation of arteries m. 1911 
tccliniquo of, 1920 

total, in treatment of angina pectoris, 
3149 

Wheeler’s method, 1929 
Thyroiditis, 1923 

lleidel’a chrnnie, 1925, 1920 
Thyroma, of ovary, 2G42 
Thyrotomy (laryngo-fissurc), 1908 
indications for, 1908 
tcclinique of, Ijy stogos, IMS, IMJ 
Tiliia, Brcxlic’a olisccw of, 3121 
iniary to tlic Inliorcic of tlio, MJ-l 

«r..r«tion (O-good-Scl.Utlor 

disease), 3393 

symptoms ami signs of, 3393 
treatment of, 3391 
X-ray appearances »n. 3391 
opon fmeturo of the elmft of 3139 

dlffieulliee «ml complieotioM of, 3411 
cnd-reaults of treatment of, 3440 
late treatment of, 3440 
operative procedure m, 3439 

closure of the wound, 3140 

primary excision of the wound, 
3439 

.etting the fracture 3141 
post-operative care of, 3443. JIM 
treatment of, 3439 
X-ray eiamination in, 343J 
Osgood-SoUatter disease of, MM 
Tiliial nerve, posterior, operations on, 

Tic aontonrelv, see Trigeminal neiimlgia 

?S2»SfLatmentofcaneer,2661 

Toes, affections of, 3340 

Srir^maticarthritis 
^ of, 3347 
osteo-arthritis of, 3347 
coched-up httle toe, 3355 

curled-under toes, 335o 

hallux rigidus, acute, 331b 
chronic, 3347 

treatment of, 3348 


hallux valgus, 3348 

excision of head of first metatarsal 
hone for, 3351 
slicing operation for, 3350 
treatment of, 3319 
hammer toe, 3352 

(sfealsoToot) 

Tonsillectomy, hmg abscess following, 
2023 

Torsion, of tlic spermatic cord, 3040 
Torticollis, operative treatment oh 1959 
Toxic goitre, see Goitre, tovic ; Thyroid 
gland 

Trachelorrhaphy, 245G 

contra-indications to, 2457 
indications for, 245G 
technique of, 2457 

Tracheo-hronchitis. post-operative, 2004 
Tracheotomy, 1910 
nnsesthesia for, 1910 
Dighy’s method, 1912 

prefiminar)' to thyrotomy, 1908 
indications lor, 1910 
low 1912 , 

St. Clair Thomson’s “ tranquil ” opera- 
tion, 1913 
technique-of, 1911 

TrenSbiirg’* operation of pulmonary 
emholectomy, 2017 
position. 2365, 2370 

^hthotomy-Trcndelenburg position. 

2365 

sound, 2168 

Trephining, of skull, 1753 

Trichlorethylene, mhala .on of 
trigeminal neuralgia, ■lo--’ 
Trigeminal neuralgia, 1829 

alcohol injections for mo 

at foramen ovale, 1832, 1^ 
at foramen rotnndnm, 1831 

into the Gasserian ganglion IMo 
into the mandihnlar nerve, 1831 
anterior route, 1833 
lateral route, 1832 
into maxillary nerve, 1831 

ganglion for, 18o0 
Frazier's operation for, IMG 
Harris's operations for, IM 
Hartel's operation for, 183- 
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Trigeminal neuralgia, indications for 
operation in, 1829 

operations on the cervico-dorsal aym- 
pathetic ganglion for, 3162 
Trigone, Hunner’s solitary ulcer of, 2805, 
•2896 

(see also Bladder) 

Trigonitis, p'seudo-membranous, 2894 
Trocar and cannula, llaingot’s, 3276 
Trotter (Wilfred), on concussion of the 
brain, 1757 

on diagnosis of intra-cranial haimo- 
rrhage, 1763 

operation of lateral pharyngotomy, 190ft 
Truss, steel spring, 3245, 3249, 325ft 
Tubal abortion, 2352 
Tubal pregnancy, 2350 
Tubal resection, 2352, 2533 
Tubal rupture, 2352 
Tubercle of the tibia, see Tibia 
TuVierclea of Montgomery, 1903 
Tuberculoma, of spine, 1849 
Tuberculosis, of bladder, 2901 
of kidney, 2789 
of parotid gland, 1871 
of prostate, 2956 ' 

of ureter, 2835 
of urethra, 3095 
of vulva, 2208 

pulmonary, see Pulmonary tuberculosis 
uveo-parotid, 1871 
Tuberculous cystitis, 2901 
Tuberculous empj’ema, «« Empyema, 
tuberculous 

Tuberculous salpingitis, 2349, 2350 
Tubes, drainage, tee Drainage-tubes 
Tubes, Fallopian, see Fallopian tubes 
Tubo-ovarian abscess, 2343, 2344, 2372 
Tubo-ovanao cyst, 2343, 2314, 2572 
Tufiier, on implantation of the os'aty into 
the uterus, 26*26 

Tumours, see Catcmoina, Sarcoma, elc., 
a7id under names oj organs and 
regions 

Tunica vaginalis, hjcmatoccle of, 30C0 
hydrocele of, 3054 
pyocele of, 3001 

Tyyihoid anti-toxin, in treatment of 
ailerial disease, 3l8ft, SlftJ 
Tj-phoid H antigen, in treatment of 
arterial disease, 3180, 3186 
Typhoid osteomyelitis, 3418 


U 

Ulcer, malleolar, 3303, 3308 
rodent, see Modent ulcer 
Ulcers of the leg, 3299 
Bazin’s disease, 3308 
chronic gravitational ulcers, 3299 
allergic eczema occurring during 
treatment of, 3304, 3306 
carcinoma supervening in, 3307 
causes of, 3299 

dermatitis complicating treatment of, 
3304 

extensive ulcers, 3304 
grades of, 3299 

in association with extensive eczema, 
3304 

indolent abrasions or burns, 3299 
indurated ulcers, 3302 
malleolar ulcers, 3303 
moderate-sized ulcers, 3301 
reasons forfailureof treatment of, 3306 
skin grafting m treatment of, 3304 
small ulcers, 3300 
mycoses, 3307 
poliomyelitis ulcers, 3308 
serpiginous, 3307 
splenic, 3308 
syphilitic, 3307 
tropical, 330S 
(sec aho Varicose veins) 

Ulcers, of leprosy, peri-arterial sym- 
pathectomy for, 3201 
Ulcus serpigio^us, 3307 
Ulcus tropicus, 3308 
Ulnar bursa, drainage of, 3320 
Ulnar bursitis, 331G, 3317 
Ulnar nerve, operations on, 3492 
anterior transposition of, 3494 
exposure at the level of the elbow 
joint, 3193 

exposure in the arm, 3493 
exposure in the lower third of Die fore- 
arm, 3495 
Urachal cyst, 2882 
Urachus, patent, 2882 
Utstnia, signs of, 2093 
Urea concentration test, in urology, 2748 
Urea split function test, in urology, 2749 
Ureter, 2840 

abnormalities of, congenital, 2848 
treatment of, 2753 
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Urefer, ca!cii!i in, 2855 

nge ami rpx inciOonce of, 2855 
hjlatoral, 2850 

cysto<coj)ic npiRMrnnrc« in, 2858 
Oiaguoe'n of, 2858 
tiifToronft.jf <lKlg^lo^^s of, 2861 
functional value of tlio IcKlnev in, 
280') 

jmp.ictlon of, 28.50 
incarceration of, in the ureteric wall, 
2850 

pathology of, 2850, 28.57 
pyelograpliy in, 280*) 
radiography in, 2800 
Kymptoffi'^ and signs of, 2857 
treatment of, 2802 
hy diatlieriny, 2800, 2867 
cy.stO''Copie sei'sor®, 2866 
dilatation of the ureter, 2863 
expectant, 2802 
Injection of drugs, 280! 
instrumental, 2863 
of stone impacte<l in the lower entl 
of the ureter, 2800 
of stono impacted in the upper end 
of the ureter, 2803 
operative, 2858 
ureteric meatotomy, 2867 
ureteric catherkition in, 2800 
varietiei of stone, 2855 
catheterisation of, 2726 
in cases of stone, 2800 
technique of, 2727 
carcinoma of, 2853 
congenital ahnormalilies of, 2848 
cysts of, 2851 

dilatation of, for stone, 2803 
diseases of, 2846 
double, 2848 

exposure of, extra-peritoneal, 2869, 
2870 

extra-peritoneal exposure of the lower 
end of, 2870 
conipljcations, 2872 
iliac route, 2871 
median route, 2870 

extra-peritoneal exposure of the upper 
end of, 2869 

impfanfafion of, into the peh'ie caloa, 
2877 

injuries of, 2846 

in the course of operations, 2846 


new growths of, 2853, 2854 
oj)eration*. on, 2S69 
operative injury to, 2846 
symjitoms and signs of, 2847 
treatment of, 2847 
immediate, 2847 
remote, 284S 
IKipilJoma of, 2833 
pyelogram of, 2735 
rupture of, 2840 
stone in, see Caleuli in, aboie 
stricture of, 2849 

of the peh'i-uretcral junction, 2850 
pin-hole meatus, 2849 
symptoms and signs of, 2819 
treatment of, 2849, 2859 
sympathetic nerve supply of, 3114 
tuhercuiosis of, 2854 
treatment of, 2853 
ureterocele, 2851 
Ureteric bougie, 2731 
Ureteric catheters, 2730 
opaque, 2734 

Ureteric catheterisation, 2726 
in cases of stone, 2860 
in renal tuberculosis, 2795 
Vreteric d'lhtOTS, SS6i, 2SGo 
Ureteric meatotome, for slitting ureteric 
orifice, 2866 

Ureteric orifice, appearance of, in renal 
tuberculosis, 2793 
pin-hole, 2849 
1 Ureteric probatig, 2S6S 
Ureteric stricture, 2849 
Ureterocele, 2851 , 

cystoscopic appearances in, 2852 
diagnosis of, 2851 
diathermic destcuctha of, 2852 
sj^uptoms and signs of, 2851 
treatment of, 2852 
Ureterogram, iostrumental, 2740 
Uretero-intestinal anastomosis, 2877 
indications for, 2877 
technique of, 2877, 2878 
IVinsbury-White’s operation, 2877 
Uretero-lithotoniy, 2873 
indications for, 2373 
technique of, 2873, 2874 
Urctero-ureteraJ anastomosis, 2874 
end-to-end oblique anastomosis, 2874, 
2875 

indications for, 2874 
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Uretcro-vaginal fistulT, 2237 
Uretero-vesical anastomosis, 2875 
indications for, 2875 
techni<iue of, 2876 

bladder not opened suprapubically, 
2876 

bladder opened suprapubically, 2876 
Urethra, 3001 

abnormalities of, congenital, 3064 
bulbous, rupture of, 30CG 
calculi in, 3^172 
diagnosis of, 3fl73 
symptoms an«l signs of, 3072 
treatment of, 3073 
carcinoma of, 3091, 3 ij9j 
carunclea of. 3094 
operation for, 2390 
congenital abnormalities of, 3064 
C)sts of, 3094 

dilatation of, congenital, 30G4 
double, 3064 
epithelioma of, 3091 
female, 2221 
CiitciDomn of, 2223 
caruncle of, 2222 
epispadias, 2206 
examination of, 2G99 
hypospadias, 2200 
inflammation of, 2221 
maldevclopments of, 2221 
malignant groirths of, 3t>95 
persistent nrogenital sinus, 2306 
prolajuie of the urethral raucous 
membrane, 2222 
treatment ol, 2392 
sub-urethral cyst, 2221 
(Kfr a!*a Urine, incontinence ol) 
fibromata of, 31)91 
fistula of, see Urethral fistulaj 
foreign b'xlies in, 3073 
inflammation of, sec Urethritis 
injuries of, 3f)Go 
innocent new growths of, SOOj 
male, local analgesia of, prchmiaary to 
lastnimentation, 2G9<) 
malignant growths of, 3091 
membranous, rupture of, 30G7 
new growths of, 309-1 
papillomata of, 3091 
peri-urcthral abscess, 3093 
prolapse of, 2222 
operation for, ‘2392 


I rupture of, 2888, 3066 
extra-pelvic, 3066 
after-treatment, 3067 
symptoms and signs, 30G6 
treatment, 30GG 
intra-pelvic, 3067 

after-treatment, 3070 
operation for, 3068 
hymptoms and signs, 3067 
sarcoma of, 3094 
I stone m, see Calculi tn, above 

^ stricture of, 3074 

chofdee in, 3074 
' congenital, 3064, 3074 
diagnosis of, 3076 
differential diagnosis of, 3076 
dilatation of, 3077 
cCects of, 3075 

external urethrotomy (Wlieelhouse’s 
operation) for, 3083 
gonococcal, 3075 
inflammator}', 3071 
instrumental treatment of, 3079 
continuous dilatation by cnthctcrSi 
3<»8‘> 

guides and followers, 3<l80 
intermittent dilatation by bougies, 
3079 

steel sounds, 3080 

1 internal urethrotomy for, 3083 

of largo calibre, treatment of, 3077 
of small calibre, treatment of, 3070 
operative treatment of, 3082 
I external urethrotomy 

I house’s operation), 3085 

indications for, 3082 
internal urethrotomy, 3VS3 
suprapubic cystotomy, 3087 
suprapubic cystotomy for, 3087 
symptoms and signs of, 3075 
traumatic, 3074 
treatment of, 3077 
after suprapubic cystotomy, 3089 
mstrumental, 3079 
operative, 3082 

, strictures of large calibre, 3077 

strictures of small calibre, 3t)79 
X^Tieelhouse’s operation for, 3085 
sub-urethral abscess, operation for, 2393 
tulwrculosis of, 3093 
tumours of, S094 

urethroscopic examination of, 2700 
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Crcilim (siY itlfo utuJer Uretluo-copy) 
WDunch of, 30G5 

Urethral calculus, see Urethra, calculi in 
Urethral caruncle, 30P1 
as a caii«e of dysjMreunia, 2GI I 
operation for, 2300 
Urethral 3/')01 
Urethral dilator, KollmanV, 3077 
VTvt)ir,'i] lever, 3071 
symptoms ami M"ns of. 3071 
treatment of, 3072 
Urethral fistuhe, 3002 
acquirwl, 3003 
con^'etiifal, 3021, 3003 
diagnosis of, 3003 
treatment of, 3003 

Urethral shock, 3071 I 

Urethra! .stncliire, see Urethm.strictifreof 
Urethritis, and urethral Rtnefure, 307-1 
Urethrocele, 3*)C3 

Urethroscope. Uermger’s posterior, 27fi9, ' 
2710 
Joly’i*. 2720 

Kuld’a anterior, 2700 ' 

{see also CysTO'Hrethroscope) 
Urethroscopy, 270G 

anterior, 2700 i 

techni<iue of, in fem-iles, 270vS 
technique of, m males, 2707 
in g}'n.Tco]ogy, 2203 j 

posterior, 2708 I 

in females, 2710 ' 

in males, 2711 | 

Urethrotome, Thomson-Ualfcers modi- 
hcation of Majsonneiive’s, 3083 j 


Urethrotomy, external (Wheelhousea 
operation), 3085 
after-treatment of, 3087 
difficulties and complications of, 3087 
mdicatioDS for, 3085 
operative technique of, 30SG 
special instruments required for, 3085 
Urethrotomy, internal, 3083 


after-treatment of, 3084 
amesthesia for, 3083 
difficulties and complications of, 3084 
operative technique of, 3083, 3084 
pre-operative preparation for, 3083 
Urinary infections, ketogenic diet in 
treatment of, 2775 
mandehc acid in treatment of, 2782 
specimen diet, 2781 


i Urinary meatus, stenosis of, 3020 
Urinary organs, after treatment of opera- 
tions on, 2824 
di-cases of, 2663 

malignant di-ease of, secondarv de- 
pO'its from, 2004 

Urinary tract, after-treatment of opera- 
tions on, 2824 
di-ease- of, 26G3 
infections of 2775 
and chronic cen icitjs 2047 
ketogenic diet in treatment of, 2775, 
278! 

maudelic acid m treatment of, 2782 
radiography of, 2731 
after pas.«age of opiquc ureteric 
catheter, 2734 

.sympathetic diseases of, 3I.'>.8 
Urination, see Micturition 
Urine, alterations m character of, 2C8C 
ammal inoculation of, 2705 
bacteriological examination of, 2705 
character of, in various diseases, 2694 
chemical examination of, 27iil 
acetone, 2702 
albumen, 2702 

bile-pigments .and bile-salts, 2702 
blood, 2702 
colour, 2701 

determination of keto-acids, 2781 
liydrogen-ion concentration, 2780 
indican, 2703 
inorganic deposits, 2702 
reaction, 2701 
specific gravity, 2701 
sugar, 2702 
urobilin, 2703 

colour of, in various conditions, 2C94 
cytological ex,amiDation of, 2703 
casts, 2704 
eiTStals, 2704 
epithelial cells, 2704 
pus cells and red blood-corpuscles, 
2703 

tumour cells, 2704 
incontinence of, 2683 
causes of. 2684, 2685 
exertion incontinence, 2224, 2393 
false and true, 2684 
ID females, 2223 
nocturnal, 2224 
milky, 2694 
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Unue, retentioQ of, 2(381, 26S3 
causes of, 2680 
post-operative, 2828 
suppression of, 2DSI 
causes of, 2CSI, 268*2 
due to 3 calculus, 2806 , 

(see aho Anuria, calculous) 

Urobilin, spectroscopic test for, 2703 
Urogenital sinus, persistent, 2206 
Urology, 2663, 2665 
examination and diagnosis in, 2665 
special examinations in, 2700 
(sec «Jao Geuito-urmary sjTnptoms, 
mvestigation of, and under uawea 
o/ various organs and diseases) 
Droselectan B. 2735, 2736, 2737. 2748 
Uterine casts, 2302 

Uterine cavity, operations within, *2465 
Uterine fixation, 2020 
Uterine iiieiuorrhage, m the new Imm, 
2293 

in young gitU, 2205 
mvestigation of, 2194, 2195 
irregular, 2*385 
post-menopausal, 2296 
fsee olao Menstruatjon 
Uterine mole, 2308 

Utero-aacral ligaments, shortening of, 2340 
Utero vaginal prolapse, 2240 

(see also ProUp^ of titcrus and vagina) 
Uterus. 2277 

adenomatous polypus of, 23*20 
removal of, 2472 
adenomyomata of, 2475 
anomalies of function, 2*282 
(#eealioAnienotThcea;Dy8menorrliopa; 
^lenstruation) 
anteflexion of, 2313 
anteversion of, 2313 
bacLnard displacement of, 2311 
bicornis bicollis, 2280 
hicomis unicollis, 

carcinoma of the body of the uterus 
2334 

diagnosis of, 2336 
incidence of, 2331 
symptoms of, 2335 
treatment of, 2336 
cervix of. see Cervix uteri 
chorionic carcinoma of, 2330 
secondarj- growths in the vagina 
m, *2337 


symptoms of, 2337 
treatment of, 2338 
cochleate, 2278, 2313 
curettage of, sec Curettage, of uterus 
descent of, see Prolapse of uterus and 
vagina 

didelpbys, 2280 
displacements of, 2311 
diagnosis of, 2312 
symptoms of, 2312 
treatment of, 2311, 2312 
{see aho Prolapse of uterus and 
vagina) 

emlometnomata of, 2333, 2334, 2475 
examination of, 2199 
cervix, 22(.lf» 

combined iccto-vaginal examination, 
2201 

consistency. 2202 
exploration of the fornices, 2202 
exploration of the uterus, 2204 
inspection, 2199 
mobility, 2*202 
palpation, 2200 

pathological examinations, 2204 
position, 2202 

recto-abdommal exaramation, 2201 
shape, 2202 
sue. 2201 
texture, 2201 
tumours. 2203 
vagmal examination, 2199 
excision of, see Hysterectomy 
fibro-adenomyomatous polyp of, 2321 
treatment of, 2472 
fibrocystic disease of, 2325 
fibroids of, ere Fibromyomata of, beJoic 
fibromyomata of, 2321 
as a cause of post-mortem hiemo- 
rrhage, 2329 

associated changes in. 2324 
cervical, 2323 
conipUcations of, 2325 
calcareous degeneration, 23*27 
chronic inversion of the uterus, 
2315, 2325 
degeneration, 2325 
fatty degeneration, 2327 
infection, 2327 

liquefaction, hyaline and m)*xo- 
matous degeneration, 2325 
malignant changes, 2327, 2323 
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Utomi, fibromyomafa of, compllcutioni 
of, tircrobto'iia or red degenera- 
tion, 23“20 

pimple ntrojiliy, 2325 
(el.inpiectntlc or lynipluingiectatie 
dcjrencrntion, 2327 
torsion, 2325 
diajjnosip of, 2331 
differential din^no’ia of, 2JG1 
from fibroida plua pregnancy, 2331 
from inetropatliia ha-morrhagica, 
2331 

from ovarian cyst, 2331 
from pregnancy, 2331 
from salpingo-ooplioritis, 2332 
fro?n vealcnlar mole, 2331 
in relation to conception, 2328 
in relation to pregnancy and labour, 
2328 

in relation to sterility, 2328, 2027, 
2028 

interstitial, 2331 
operati\*o treatment of, 2333 
pathology of, 2323, 2324 
prognosis of, 2332 
signs of, 2331 
submucous, 2323 
subperitoneai, 2322 
sjTnptoms of, 2329, 2330 
treatment of, 2333 
fibrosis of, 2319 

forward suspension of, by shortening 
the round ligaments (Gilliam’s 
operation), 2537 

forward suspension of, by vaginal 
advancement of tlie peritoneum, 
2446 

htemorrhage from, see Uterine haemo- 
rrhage 
infantile, 2277 

infections of, as cause of sterility, 2622 
infections of the corpus uteri, 2315 
innocent new growths of, 2320 
interposition of, 2440 

contra-indications to, 2440 
for the cure of cystocele, 2440 
in cases of procidentia, 2442, 2445 
inversion of, 2313 

abdominal operation for, 2544 
acute, 2313 
symptoms of, 2313 
treatment of, 2314 
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acute puerperal, 2544 
chronic, 2545 
due to fibroids, 2315, 2325 
chronic puerperal, 2314 
symptoms of, 2315 
treatment of, 2315 
Haultain's operation for, 2545 
Huntington’s operation for, 2544 
lateral displacement of, 2313 
maldevelopmcnts of, 2277 
as a cause of sterility, 2580 
malformations of, 2280 
clinical features of, 2280 
malignant new growths of, 2334 
malpositions of, as causes of sterility, 
2619 

myomatous polypi of, removal of, 2472 
new growths of, 2320 
in relation to sterility, 2037 
placental polypus of, removal of, 2473 
polypi of, removal of, 2472 
prolapse of, see Prolapse of uterus and 
vagina 

pubescent, 2278 

reduction of size of, operation for, 2135 
retroflexion of, 2311 
acquired, 2312 
retroversion of, 2311 
acquired, 2312 

forward suspension of the uterus 
by vaginal advancement of the 
peritoneum for, 2446 
congenital, 2311 
treatment of, 2311, 2312 
vagina! manipulation for correction 
of, 2452 

retrov'ersion and flexion of, as causes 
of sterility, 2382, 2619, 2620 
rudimentary, 2277 
sarcoma of, 2338 
diagnosis of, 2340 
symptoms of, 2340 
treatment of, 2340 
septus, 2280 

submucous myomata of, vaginal re- 
moval of, 2474 
subseptus, 2280 
tumours of, 2320 
physical examination of, 2203 
under-developments of, 2277 
causes of, 2278 
chnical features of, 2278 
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Uteru®, undcr-developincuts of, treatment 
of, 2279 I 

unicornis, 2280 
ventro-fixation of, 2^1 
contra-indjcations to, 2511 
indications for, 2541 
technique of, 2542 
Vtriculoplasty, 2513 
advantages and disadvantages of, 2513 
indications and contra-mdications, 2513 
technique of, 2513, 2514 ' 

Uveo-parotid tuberculosis, 1871 


\ agina, 2226 

aberrations of function of, 2228 ' 

dyspareunia, 2228 I 

nervous conditions, 2229 I 

vaginismus, 2229 
absence of, 222G 
complete, operation for, 2410 
adcDomyoma or cndometrioma of, 2251 I 
affections of, 2220 

artiflcml, operations for formation of, ' 

2410 , 

atresia of, 2227 

flcqmrerl, 2228, 2237 i 

treatment of, 2237, 223S 
congenita!, 2227 

due to ineomplete formation, *2415 
due to transverse septum, 2414 
operations for, 2414 
dressings and after treatment, ' 

2415, 2410 t 

carcinoma of, 2254 
operations for, 2449 
chorionic caremoma of, 2255 
operations ior, 2449 
secondary, 2337 

complications of plastic operations on, 
2411) 

hiemorrhage, 2412 

sepsis, 2110 

vaginal adhesions, 2112 
cystoceic of, 2211 
cysts of, 2252, 2124 
injection treatment of, 2125 
operation for, 2125 
examination of, 2199 
fibroma and fibromvoma of, 2254 * 

operation for, 2448 ' 

fistula; of, 2235 I 


recto-vaginal, 2236 

uretcro-vaginal, 2237 • 

vesico-vaginal, 2235 
incomplete formation of, operation for, 
2415 

iniiicrforatc hymen, 2228 
inflammations of, 2238 
clinical varieties of, 2238 ' 
diirmg sexual life, 2239 
gooorrha'al, 2239 
ID children, 2238 
senile, 2240 

suppurative or puerperal, 2239 
injuries of, 2231 
innocent new growths of, 2254 
operations for, 2448 
laceration of, in labour, 2231 

horizontal rupture of the vault, 2233 
lacerations of the lower end of the 
vagina, 2231 
causes of, 2232 
immediate suture of, 2233 
iate suture of, 2234 
prevention of, 2232 
results of penneal rupture, 3232 
secondary suture of, 2234 
treatment of, 2233 
lacerations of the vaginal vault, 2234 
treatment of, 2235 
malformations of, 2226 
malignant new growths of, 2254 
operations for, 2449 
new growths of, 2253 
operations for, 2448 
operations on, 2393 
complications of, 2410 
pcduncuLsted fibromata of, operation 
for, 2449 

prolapse of, see Prolapse of uterus and 
vagina 

rectoccle of, 2245 
rupture of, 2231 
sarcoma of, 2254 
operations for, 2449 
•econdatj* malignant growths of, 2254 
septate, 2228 

septum of, longitudinal, iqieration for 
excWion of, 2422 

septum of, transverse, operation for 
excision of, 2414 
spasm of, see Vaginismus 
tnmours of, 2253 



im)Ex 


Vagina, tumours of, operation-? for, 2418 
^ aginal adhesion-’, following plastic 0 |»cr.i- 
tion-', 2412 

Vaginal clajnp, Bonnej-'a, 2.531 
Vaginal ej-sts, 2252, 2421, 2425 
Vaginal entrance, operation for eiilarge- 
luent of, 2118 
Vaginal examination. 2192 
inspection. 2199 
jwlpation, 22()0 

bimanual, 2201 
digital, 220(4 

^■^ginal hysterectomy, str Hystereclomy, 
vaginal | 

Vaginal hysterotomy, 2475, 21TQ 1 

Vaginal manipulation, for correction of 
retroversion of the uterus, 2452 
Vaginal operations, 2393 I 

complications of, 2410 ' 

Vaginal retractors, 2309 j 

Vaginal septum, longitudinal, o[»eration i 
for excision of, 2422 I 

Vaginal septum, transverse, operation.-? ' 
for exemon of, 2414 
Vaginal speculum, Auvard’s, 2309 
Vagmismus, 2229 
cau«es of, 2230 
operations for, 2418 
enlargement of the t’aginal entrance, 
2418 

excision of the hymen, 2418 
sterility due to, 2584 
treatment of, 2230 
Vaginitis, 2238 
cUaw&l varwties. , 'i’iSS 
during sexual life, 2239 
gonorrhceal, 2239 
in children, 2238 
senile, 2240 

suppurative or puerperal, 2239 
Vagino-uterine prolapse, 2242 
(see also Prolap-se of uterus and vagina) 
Van Wagenen’s operation for pineal 
tumour, 1823 
Varicocele, 3061 

injection treatment of, 3279, 3280 
of vulva, 2214 

operative treatment of, 3062 
high operation, 3063 
low operation, 3063 
palliative treatment of, 3062 
primary, 3062 i 


3569 

secondary, 3062 
smptoms and signs of, 3062 
treatment of, 3062 

Varicos-e veins, injection treatment of, 
3281 

complications of, 3296 
cellulitis and localised abscess, 3297 
injection nicer, 3289, 3290, 3296 
persistent cwlema of the limb, 3297 
pulmonary embolism, 3297 
contra-indications to, 3282 
advanced cardiac, pulmonary or renal 
disease, and diabetes, 3284 
deep thrombosis, 3282 
general skin infection of the legs, 3284 
marked cirrhosis of the liver, 3284 
phlebitis, 3282 
pregnancy, 3284 
early effects of, 3295 
effects of, 3294 
history and progress of, 3281 
injection ulcer, 3289, 3290, 3296 
late effects of, 3295 
position of the patient for, 3289 
recanalisatioQ after, 3205 
site of injection, 3289 
size of veins, 3288 
solutions for, 3285 
litbocaine, 3285 
quiaiae-urcthane, 3285 
salt solution-tutocainc, S286 
sodium morrhuate, 3286 
i syringe and needle for, 3287 
technique of injection, 3287, 3289 
twin. injQctmiv, 3286 

Vascular di^eneration, of the vulva, 2210 
Vascular exercises, passive, 3187 
Vascular hormone (padiitm), 3I8G 
Vascular system, sjTapathetic di-^eases of, 
3133 

Vasoconstriction, 3119 
Vasoconstrictive diseases, methods of 
investigation of, 3174 
Vasomotor index, 3178 
Vasomotor neuroses, 3140 
A'asospastic disease, methods of investiga- 
tion of, 3174 

Vasotomy, in treatment of chronic 
prostatitis and vesiculitis, 2955, 
2977 

V^etative nervous system, gee Sjun- 
pathetic nervous system 
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Veins, sjinpathetic diseases of, 3133 
varicose, sec Varicose veins 
Ventricular estimation, I80G 
\'entriculography, in diagnosis of intra- 
cranial tumours, 1778, 1804 
technique of, 18^)4, 1803 
Ventro-lixation of uterus, operation for, 
2541 

Vertigo, effects of operations on the 
stellate ganglion, on, 3145 
Vesical calculi, tee Bladder, calculi in 
I'esical fistula, suprapubic, 2942 
treatment of, 2943 
Vesical pain, 2677 
Vesico-cervical fistula?, 2258 
Vcsico-intestinal fistul®, 2946 
VesicO'Vag\Ta.l fistul®, 2235, 2943 
causes of, 2235 
diagnosis of, 2913 
operation for, 2945 
aftet-treatment of, 2946 
via the abdomen, 2943 
via the vagina, 2413 
flap forrnation and suture, 2413, I 
2414 I 

tnoiDiing and suturing, 2413 
results of. 2236 

signs and symptoms of. 2236, 2943 
treatment of, 2230, 2413, 2914 
Ve«tcula: seminalcs, see Seminal vesicles 
Vesiculitis, acute seminal, 2953 
chronic prostatitis and, 2953 
Virilism, adrenal, 3215 
jiost-pubcrtal. 3213 
pre-pubertal, 3215 
{xeealso Adreno-genital sj-ndrome) 
Vi«cera, sympatbetic di-eaoes of, 3151 
va*culaT lesions of, invest»g.ition of, 
3ia3 

Visceral nen'ous system, see Sympathetic 
ncrs’ous system 

4 ision, disorder* of, as signs of intra- 
cranial tumour, 1770 
4i'*uiil hallucinations, as sign of intra- 
cranial tumour, 1772 
^olkmann’s ischiemic contracture, 
arterial resection in treatment 
of, 3143 

Vomiting, post-operative, 2827 
recurrent, as a sign of intra-cranial 
tnmour, 1771 

von Bergmaim, on laryngocele, 1921 


von Lichtenberg’e plastic operation for 
hydronephrosis, 2841 
von 3liknlicz's disease, 1879 
I Vnlscllum forceps, 2367, 2368 
j Vulva, 2206 

adenomyoma of, 2217 
affections of, 2206 
angioma of, 2217 
blood cysts of, 2214 
carctaoma of, 2219 

cyst of Bartholin’s gland and duct, 2213 

diphtheria of, 2209 

elephantiasis of, 2212 

endometrioma of, 2217 

endothelioma of, 2220 

epispadbis, 2206 

epithelioma of, 2218 

esthiomene of, 2210 

excision of, 23S2 

dressings and after-treatment ol, 

2382 

indications for, 2383 
removal of inguinal glands and, 

2383 

technique of, 23S2 
fibroma of, 23)6 
fibromyoma of, 2216 
funiBculosis of, 2209 
gangrene of, 2209 
gangrenous intertrigo of, 2209 
gonorrhmal vulvitis, 2207 
gonorrbiral waits of, 2389 
bcrnijc of, 2215 

herpes of, 2212 ' 

hydrocele of the canal of liuck, 
2214 

hypospadias, 2206 
mflammation of, 2207 
non-specific infection, 2209 
specific infections, 2207 
innocent new growths of, 2215 
kraurosis vulvre, 2210 
l>eri-artcrial sympathectomy for, 
3167 

leueoplakic vulvitis, 2211, 3167 
treatment of, 2212 
lipoma of, 2216 
lymphangioma of, 2217 
malformations of, 2206 
malignant new growths of, 2217 
massive hypertrophy of, 2210 
melanoma of, 2220 
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Vulva, ncurofilironia of, 22IC 
new grou-fh-* of, 221D 
noma vulva?, 2200 
non-gonorriirra! papilloma of, 221V 
ob'^jiire )p«ions of, 2201) 
operations on, 23vS2 
papillomata of, 221C, 2217 
persistent urogenital piniis 220fi 
physical examination of, 21fl8 
pniritus vulva', 2212 
pseiido-licrmapliro(liti«m, 2207 
recto-vaginal communication, 2200 
rmlent ulcer of, 221!) 
sarcoma of, 2220 
whaceoiis cysts of, 2213 
soft chancre of, 2203 
squamous-cellNl carcinoma of, 2213 
swellings of, not due to new growths, 
2213 

■ syphilif of, 2207 
syphilitic condyloinata of, 23S!> 
tuhcrculosis of, 2208 
tumours of, 2215 
varicocele of, 2214 
vascular degeneration of, 2210 
vulval congestion in pregnancy, 2213 
worts of, 2^3 

Vulvitis, gee Vulva, inflammations of 

Vulvo- vaginitis, as a cause of dyspateunia, 

2012 


W 

Wakeley-Rawling illuminated retractor 
and sticker, for cerehral opera- 
tions, IS09 

Walker (Kenneth), on enla^ement of the 
prostate, 2939 

Walton’s case of parathyroid tumour, 
1940 

Warren (J. H.), pioneer of injection 
treatment of hernia, 3245 

Warts, gonorrhoeal, 221G 
of the vulva, 2389 

Weitheini’s operation, for carcinoma of i 
the cervix, 2523 j 

dangers of, 2536 
operative mortality of, 2537 
post -operative complications of, 2536 
results of, 2537 
technique of, 2523 
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WeviJl, on seirrhus carcinoma of the 
breast, I9S0 

Wharton's duct, calculus of, 1872 
fistula of, 1866 . 

Wheeler (Sir W.), case of diverficuluro of 
the pharynx, 1906 

case of ligation of the innominate 
af{cr\' for subclavian aneurvsm, 
1918 

face-screen, for operations on the neck, 
1891 

method of thyroidectomy, 1929 
on larirngocele, 1918 

Wbeelhouse’s operation of external 
urethrotomy, 30.85 
after-treatment of, 3087 
difliculties and complications of, 
3087 

indications for, 3085 

operative technique of, SOSO 

special instruments required for, 

I 3085 

; IHieelhouse s staff, 3085 
, Whbtle-tip Ureteric catheter, 2730 
White, Levy and Moore, on para- 
vertebral injcctioiw of alcohol 
in treatment of angina pectoris, 

3149 

Whitehoiise (Beckwith), on functional 
uterine bleeding, 2291 
on the question of conservation of the 
ovaries when performing hyster- 
ectomy, 2480 

Wilson, on frequency of micturition in 
cases of prostatic obstruction, 
2962 

aa ketogeo'ic diet, 2776 
W’ingfield’a artificial pneumothorax 
apparatus, 2061 

Winnett-Orr method of treatment of 
osteomyelitis, 3409 

IVinshury-Wliite’s modification of Buck- 
nail’s operation for hypospadias, 
3022 

on the age incidence of renal calculus, 
2798 

on the causation of chronic trigonitis, 
2T59 

on chronic infections of the cervix 
and inflammatory diseases of 
the female urinary tract, 
2947 
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Winsbury-While, on urological ^Tup- I X 

toms due to chronic cervicitis, 

2098 Xanthochromia, 1839, 1852 


operating and catheterising cvstoscope, 
2933 

operation of •aretero-inteMinal anav 
tomosis, 2877 

operation of two-stage perineal pro- 
statectomy, 3noi 
after-treatment of, SfJOG 
complications of, 3000 
operative techmq^ue of, 3001 
special instruments for, 3002 
renal pedicle needle, 2831 
inslow, on the sympathetic nervous 
sj’stem, 3099 

Women, surgical diseases of, 2191 
[nee also Gynaecological s^miptoms, and 
under rorious onjuns ond lUieoses) i 
Wooilard, on sympathetic supply tovessels, 
3llC 

Wright (A. Dickson), on injection treat- 
ment of varicose veins and on 
phlebitis, 3282 | 

on periphlebitis, 3284 i 

Wry neck, operations lor, 1959 i 


X-ray diagnosis, of intra-cranial tiimonrs, 
I 1775 

I of ptuitaTV tumours, 1787 
I of ureteric calculus, 28C0 
1 of vesical calculus, 2905 
• X-ray examination, of the spinal cord, 
1839, 1840 

of the urinary tract, 2731 
{see also Pyelography) 

X-ray therapy, see Radio-therapy 


’oung’s cystoscopic rongeur, 2908, 2909 
on posl-menopansal uterine hinno- 
rrliage, 229C 


2 

Zorn’s measurement of the cornual ends 
of tlie Fallopian tubes, 2G23 



